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The  work  was  performed  under  Task  No.  41651  of  Project  No. 
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ABSTRACT 


This  technical  report  presents  tube  Information  primarily  from 
the  point  of  view  of  the  electronic  equipment  designer  as  a  guide  in  the 
application  of  electron  tubes.  In  Part  I  tube  properties  are  discussed. 
These  are  grouped  according  to  ratings,  characteristics  essential  In 
circuit  operation,  and  properties  detrimental  to  circuit  operation.  Part 
n  discusses  the  tube  properties  in  relation  to  circuit  design.  It  includes 
a  check  list  for  use  of  the  circuit  designer  to  insure  coverage  of  all 
Important  design  factors.  Part  m  contains  numerical  data  and  special 
design  considerations  for  specific  tube  types.  Part  IV  presents  product 
distribution  curves  derived  from  Life  Test  records  where  available. 
The  concepts  of  specification  control,  operation  within  ratings,  raid  tol¬ 
erance  a'  characteristics  are  emphasised  throughout. 
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TABLE  1-1.  TABLE  OF  SYMBOLS 


For  the  purpose  of  simplification,  the  following 
abbreviations  and  symbols  are  used  herein  and  on  t  h  e 
tube  specification  sheets  wherever  practicable. 


\ 

Angstrom  unit 

A 

Amperes  (may  he  either  ar  rms 
■  >r  dr> 

a 

Amperes  (peak  value)  nr  anode 

Aar 

ar  amperes  ( rms) 

n  (alpha) 

Attentuation  constant 

->c 

Alternating  current 

A  dr 

dr  amperes 

Al.D 

Arreptance  limit  for  samp‘e  dis¬ 
persion 

AQI. 

Acceptable  quality  lev.  ! 

x)  <  beta ) 

Phase  constant 

B  Yo 

Tuning  susreptanre 

r 

Vebieity  of  light 

r  • 

Capacitance 

c 

Degrees  centigrade 

rb 

(Vntibels 

Cck.  Cgp. 

Tube  raparitanre  between  the  elec¬ 

Cpk.  etr. 

trodes  indira'ed 

Cin 

Input  raparitanre 

Ck 

Capacitor  between  cathode  and 
ground 

CL 

Load  capacitance 

rm 

Centimeter 

<  ‘out 

Output  capacitance 

rpa 

Cycles  per  second 

CRO 

Cathode  ray  oscilloacope 

rt 

Center  tap 

cw 

Continuous  wave 

A  (delta 

A  change  in  the  value  of  the  in¬ 
dicated  variable.  When  ex¬ 
pressed  in  percent  the  differ¬ 
ence  in  readings  it  divided  by 
•  v.  1  . - a;-.—  »_a 

plied  by  100 

db 

Decibels 

Dl.2,3,4 

Deflection  plates 

dr 

Direct  current 

I>F 

Deflection  factor  in  volta  per  inch 

dik 

Rate  of  rise  of  cathode  current 

"dt~ 

pulse 

Du 

The  product  of  time  of  pulse  and 
puiae  repetition  rate  (duty 
cycle) 

dy 

Dynode 

KB 

Ballistic  deflection 

Eb.Ebl.2.3 

dr  voltage  on  respective  anodes 

nr  pliin  In  the  case  of  mwlti- 
pl«'»  tubes  containing  more  than 
<>nr  operating  unit,  the  number 
cf  the  unit  concerned  ia  in¬ 
serted  between  the  voltage  sym¬ 
bol  anj  the  element  symbol.  For 
example.  K2b,  Flp.  K1c2,  etc. 
The  number  of  the  unit  la  the 
number  of  the  plate  in  that  unit 
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rb 

Peak  dc  anode  or  plate  voltage 

Fbb 

dr  anode  or  plate  supply  voltage 

Eblb 

Adjust  plate  voltage  to  produce 
the  specified  plate  current 

Kc.Kcl.2.3 

di  voltage  on  respective  grids 

Kcr.Hcr  1.2.3 

dr  supply  voltage  to  respective 
grids 

Ec  lb 

Adjust  grid  voltage  for  the  speci¬ 
fied  plate  current 

Eco 

dc  cut-off  grid  voltage 

rif  - 

•  Voltage  peak  between  anode  No.  S 
and  any  deflection  plate  ia 
cathode  ray  tubes 

My 

dr  voltage  of  anode  producing 
secondary  rmiaaion 

Ee 

End-of-plateau  voltage 

Ef 

Filament  or  heater  voltage 

Kf'Po 

Adjust  filament  potential  (with 
other  potentials  held  eenstant) 
to  reduce  the  power  output  ob¬ 
tained  on  oscillation  by  tha 
amount  specified 

Kg  1.2,3 

rms  value  of  ae  component  of 
input  voltage  for  respective 
grids 

Cgk 

Peak  voltage  drop  between  grid 
and  rathode 

cgy.egy  1.2.3 

Peak  forward  grid  voltage. 

eg* 

Peak  inverae  grid  voltage 

Khk 

Heater-cathode  voltage  (sign  to 
indicate  polarity  of  heater  with 
respect  to  cathode) 

lid 

ignitor  voltage  drop 

ix  component  ol  output  voltage  or 
rectifiers 

EO 

Overvoltage  for  radiation  counter 
tubes 

m 

Pulse  amplitude 

Ep 

rms  value  of  the  ac  component  of 
plate  voltage  with  respect  te 
cathode 

Epp 

ae  anode  or  plato  supply  voltage 

epx 

Peak  plate  inverse  voltage 

epy 

Peak  forward  anode  or  plate  for¬ 
ward  voltage. 

Er 

Reflector  voltage 

ER 

Reservoir  voltage 

Era 

Es 

dr  emission  voltage 

Es 

Starting  voltages  for  rndiatim 
counter  tubes 

EvJ 

External  shield  voltage 

Ksh 

Shell  voltage 

Esig 

Applied  signal  voltage 

Eta 

Target  voltage 

Ktd 

xli 

Average  voltage  drop  between 
anode  and  eathoda 

BeSt  Available  Copy 
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etd 

Peak  voltage  drop  between  anode 
and  cathode 

Im 

Ionization,  breakdown,  or  striking 
voltaire 

f 

Filament 

F 

Frequency  (in  rp*l 

F  A 

Maximum  frequency  above  which 
receiving  tube  peiformance  de¬ 
teriorates  xermuxly  und  sharply 

fi 

Maximum  frequency  at  which 
maximum  ratings  apply 

r-i 

Frequency  at  which  maximum 
plate  voltage*  and  plate  input 
are  limited  lo  50  percent  of  the 
rating*  for  FI.  For  frequencies 
tietween  Ft  and  K2  the  maxi¬ 

mum  plate  voltage  and  plate 
input  will  be  reduced  in  the 
cm  reel  proportion  xo  that  at 
the  frequency  F2  these  factors 
will  not  exired  50  percent  of 
their  maximum  latingx 

fft 

Filament  center  tap 

fk 

F  lxment-calhode  return 

F*g 

Frequency  of  signal  generator 

ft  L. 

Foot  lambert* 

(r- 

Aec<  leration  of  gravity 

t;  Y» 

F.quivalent  conductance 

1  (gammsi 

Propagation  mnstant 

f.  *1.2.3 

Grid  (number  to  identify  grids, 
starting  from  cathodel 

*2 . 4 

(Irids  having  common  pm  connec¬ 
tion 

c;a 

Gas  amplification 

Or 

Gas  ratio 

11 

Field  strength  in  gauss 

hrt 

Heater  center  tap 

M 

Heater  tap 

U 

Anode  current 

lb.  Ihl.2,3 

dc  current  of  respective  anode*  or 

piale* 

ib 

Peak  value  of  dc  anode  or  plate 
current.  When  used  in  reference 
to  pulses,  the  maximum  peak 
current  excluding  spike 

1c.  Irl.a.-t 

dc  .  urnnt  of  respective  grid 

IC 

Peak  grid  current 

Idy 

Current  of  anode  producing  sec¬ 
ondary  emission 

If 

Filament  or  heater  current 

if 

Intermediate  frequency 

I* 

rms  value  of  ac  component  of  grid 
current 

Ihk 

Heater-cathode  leakage  current 

li 

Ignitor  current 

Ik 

dc  cathode  current 

ik 

IVak  cathode  current 

iL 

Peak  load  current 

■it  '•on. 

Internal  connection 

lo 

dc  component  of  output  current  of 
rectifier*  per  *ut>» 

Ip 

rms  value  of  ac  component  of 
plate  current  m 

Ir 

Reflector  current 

IK 

Rcsrrvuir  lunvut 

Ira 

Resonator  current 

Is 

dc  emission  cuirent 

it 

Peak  emission  current 

dc  component  of  primary  emission 
from  grid  indicated 

Ita 

dc  target  current 

It 

Ionisation  current 

K 

Hegrees  Kelvin 

k 

Cathode 

kc 

Kilocycles 

kMc 

Kilo-megacycles 

KTB 

Theoretical  resistance  noise  power 

kv 

Peak  kilovolts 

kVA 

Kilovolt -ampe  res 

kva 

Peak  kilovolt-amperes 

kVac 

ac  kilovolts  (rms) 

kVdc 

dc  kilovolts 

kW 

Kilowatts 

kw 

Peak  kilowatta 

1, 

Lamberts 

LAI. 

Lower  acceptance  limit  for  sam¬ 
ple  average  or  sample  median 

X  1  lambda  l 

Wavelength 

V  o 

Resonant  wavelength 

lx 

Conversion  loss  or  gam  <  ratio  of 
available  signal  power  to  the 
available  intermediate  f requeney 

power) 

Lib 

leakage  current 

Li 

Insertion  loss 

fm 

Lumens 

I.RI.M 

Lower  reject  limit  median  for  a 
■ample  of  tubea 

LSI 

Standardised  light  toupee  supplied 
by  a  coiled  tungsten  lamp  with 
a  lead  or  lime  gloat  envelope 
opr  rated  at  a  color  temperature 
of  2370*  K 

LSLA 

Lowrr  specification  limit  for  aver¬ 
age  of  acceptable  lots 

M 

MRurv  oi  inrru.  or  o nr  minion 

m 

Meter,  or  one- thousandth 

m.V . 

,.  ac  (rms)  or  dc  nulliamperes 

ma 

Peak  milliamperes 

mAac 

.  ae  millinmperrs  (rms) 

mAdc 

de  milliairnere* 

Me 

Megacycles 

Meg 

Megohms 

mftL 

Millifoot  lambert* 

mil 

Millihenry 

ml. 

Millilamberts 

mr 

Milliroentgen 

MRSD 

Maximum  rated  standard  devia¬ 
tion 

mt 

Milliseconds 

Mu  or  u 

Amplification  factor 

mVac 

ac  millivolt*  (rm*> 

mVdc 

dc  millivolt* 

mr 

Peak  millivolt* 

MW 

Megawatts 

Mw 

Peak  megawatt* 

mW 

Milliwatts 

mw 

Peak  milliwatt* 

N 

I’ountx  for  radiation  counter  tubes 

xlii 


Best  Available 
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nc 

No  .  t*nrn  etior. 

rp 

a? 

N«.im-  hgure 

Npw 

f'our.ts  per  mmuta 

rs 

Npe 

Counts  per  second 

Rv 

Nr 

Output  w«*e  ratio  (rati«  cf  noise 

S 

power  output  to  resistance  nmae 

* 

power) 

ae 

p 

Plate 

Sc 

P 

per  plate 

Sd 

Pb 

Plate  breakdown  factor  irpx  X 

ad 

prr  x  lb) 

Sgl.g2.etr 

Pd 

Average  drive  power 

pd 

Peak  drive  power 

ah 

Pg  1,2.3 

Power  dissipation  of  respective 
grids 

#  (sigma) 

Pi 

Power  input  (plate) 

e  t  sigma 

F« 

Peak  power  input 

prime) 

Pj 

Reactive  power  m  watt* 

Sm 

PI 

Plateau  length 

Pn 

N’oise  output 

ASm,  etc. 

Pn 

Intrinsic  P 

Kf 

P« 

Average  power  output 

Pi, 

Peak  leakage  power 

ASm,  etc. 

ITu 

t 

APo,  etc 

Change  in  po,  etc.  of  an  indivi¬ 

Sr 

Kf 

dual  lube,  C»u«d  by  the  speci¬ 

fied  change  in  Kf 

T 

JkP  t.  etc 

Change  in  Pv.  etc.  cauaed  by  a 

t 

t 

test  (life.  nhf-ck.  fatigue,  etc.) 

po 

Peak  povrer  output 

TA 

Fp 

Plate  or  anode  power  dissipation 

ta 

prr 

Pulae  recurrence  rate  in  pulaea 
per  second 

t*d 

P* 

Relative  plateau  *lope 

q 

Quality  of  a  circuit 

. -faded  Q 

y., 

Intrinsic  Q  or  quality  of  a  circuit 
without  external  loading 

r 

Reflector 

Alad 

r 

Roentgen 

TE 

K 

ttoMctanr* 

Kb 

dr  resistance  of  external  plate  cir¬ 
cuit  (by-passed) 

R* 

dc  resistance  of  external  grid  cir¬ 
cuit  (by-passed) 

Kc 

Reference  resistor  for  noiae  ratio 

measurements  (for  crystal  rec¬ 
tifiers) 

THg 

rf 

Radio  frequency 

Rf 

Resistance  in  series  with  filament 
or  heater 

tk 

R* 

Resistance  in  aeriea  with  grid 

r* 

Dynamic  internal  grid  resistance 

Rk 

Kkal.  Rk»2. 

Resistance  in  aeries  with  cathode 

tp 

Rkrn,  Kfrs. 

Tube  resistance  between  the  elae* 

,lr. 

trodo  indicated 

RL 

Ixwtd  resistance  (Unity  power 
factor.  Negligible  de  resistance.) 

fftlM 

Ruol  iBrtfi  Mjasr* 

KP 

Resistance  in  senes  with  plate  er 
anode 

Dynamic  internal  plate  reiialaae* 
of  tube 
Rwwtof 
Video  impedance 
SutK  wnntivity  (phototube) 
Dynamic  sensitivity  (pHatotubaa) 
Starter  electrode 
Conversion  traneconductance 
Spectral  distribution 
Shield 

Tranaronductance  between  the  ele¬ 
ment*  indicated 
Shell 

•'Input'*  *tanding-wi  w  ratio  4n 

ml  tag* 

■’Output’’  standing-wave  retie  in 

volume 

Tranaconductance  (co.itrol  gnd- 
plate) 

Change  in  Sm.  el c.  of  an  irvdiei* 
dual  tube,  caused  by  the  aperl- 
fed  chan*?  in  Kf 
Change  in  Sm,  etc.  c»uaed  by  a 
teat  (life,  shock,  fatigue,  etc.) 
Sensitivity  ratio  (mu.  Ib  to  min. 
Ibl 

Temperature  (degrees  centigrade) 
Te*t  duration  (seconds,  unless 
otherwise  specified) 

Amtient  temperature 
Target 

Anode  delay  time.  A  time  interval 
between  the  r<”nt  on  the  rilinf 
portion  of  the  gnd  pulse  which 
is  2ft  percent  of  the  maximum 
unloaded  pulae  amplitude  and 
the  point  where  anode  conduc¬ 
tion  take*  place 
Anode  delay  time  drift 
Envelope  u* . peril u re 

Txni-  ci  tm it.  i  iic  (nut  wuiatttm  w» 

pul«e  to  fall  from  70  7  percent 
tif  the  maximum  pulse  ampli¬ 
tude  to  £6  percent  of  the  maxi¬ 
mum  pi. lie  amplitude,  exclud 
:r.g  spike,  in  ir.;rrcsccor,ds 
Ti  mfH-rature  of  condensed  mer¬ 
cury  in  *C 

Variation  in  firing  time 
Cith'*dc  conditioning  time  (in 
*efor.de)  neceaaary  before  the 
•■(■plication  of  high  voltage.  In 
TR  tubes,  time  delay  between 
application  of  ignitor  voltage 
and  rf  power 

Pulse  duration  (excluding  mag¬ 
netrons).  The  time  interval  be¬ 
tween  the  points  jn  the  ’race 
envelope  at  which  the  instan- 
amplitude*  are  rqurii  to 
70.7  percent  the  maximum 
amplitude  exuding  spike.  For 
magnttmns.  see  4.JC3J3 
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TABLE  1-1.  TABLE  OF  SYMBOLS  (Continued) 


ti 


Ire 


trv 


I* 

IK 

uAac 

uAde 

UAL 

umhos 

u  t 

uh 

UKLM 

us 

USL  \ 

uuf 

uVilC 

uVdc 

ii W 

V 

v 

VA 

va 

Vur 

Vdc 

v'in 

VJ 

*M»K 

VU 

Vx 

w 

w 

Ws 

Xi 


x> 


Tims  constant  «f  rise  (excluding 
magnetionx).  The  time  duration 
of  a  pulss  to  nse  from  2*>  per¬ 
cent  of  the  maximum  pulae  am¬ 
plitude  to  70.7  f«rt»nt  of  tha 
maximum  pulae  amplitude,  ex¬ 
cluding  spike,  in  microseconds 
Time  ol  rise  of  current  Full*  In 
microsecond*  (for  magnetron*, 
see  4.10.3.3) 

Time  of  rise  of  voltage  pulae  in 
microseconds  (for  magnetron*, 
see  4.16.3.3) 

Amplification  factor 
Microamperes,  peak  value 
ac  microampere*  (ran) 
uc  microampere* 

Upper  acceptance  limit  for  sam¬ 
ple  average  or  sample  median 
Micromho* 

Microfarad* 

Mir  nne* 

Uppe.  reject  limit  median  of  a 
sample  of  tube* 

Microsecond* 

Upper  specification  limit  for  aver¬ 
ages  of  acceptable  lota 
Micrnmicrofarada 
uc  microvolts  (rm») 
dr  micruvolt* 

Microwatts 

Volt*  (may  be  either  »c  rm*  or  de) 
Volts,  peak  valuu 
Volt -ampere* 

Peak  volt-ampere* 
ac  volts  (rmsl 
dc  v.dta 

Vfnlts,  peak  value,  per  inch  of  de¬ 
flect  ion 

Amplitude  jitter 
I  ullage  m.iiuikk  » 

Volume  units 
Extinguishing  voltage 
Watts 
Peak  watts 
Spike  leakage  ener,.y 
The  orientation  of  a  tube  rigidly 
mounted  for  mechanical  tests 
with  the  main  axis  of  the  tub* 
and  the  major  cross-section  of 
the  lube  element*  normal  to  (he 
direction  of  the  accelerating 
force 

The  orientation  of  a  tube  rigidly 

mrsimf  grj  for  ins/rha  n  :</H  I  tflll 

with  the  main  axis  of  the  tube 
normal  or.d  the  major  cross- 
section  parallel  to  the  sccelerat- 
«ii£  f«»rc* 


Y2 


y 

z 


Zd 


Zv 

Z.-g 


Zek 


Zi 

Zl 

Zm 

7-u 

Zp 

Zpp 


Denoting  peak  inverse  value 
The  orunlation  « f  a  tube  rigidly 
mounted  for  mechanical  testa 
with  the  main  axis  of  the  tub* 
parallel  to  the  direction  of  the 
accelerating  force.  (When  Yl 
is  referred  to  for  shock  tests, 
the  principal  base  of  the  tube 
is  toward  the  hammer) 

The  orientation  of  a  tube  (for 
shock  teat  only)  which  is  the 
aame  as  Yl  except  that  the 
principal  baae  of  (he  tube  ia 
away  from  the  hammer 
Denoting  peak  forward  value 
Impedance 

Impedance  to  anode  of  deflection 
plate  circuit  at  power-supply 
impedance 

Impedance  of  the  grid  circuit 
Impedance  between  gnd*  of  push 
pull  circuit 

Impedance  between  grid  and 
Cathode 

Input  impedance 

I.oaJ  reactance  (■  a  negligible 
dr  resistance) 

Modulator  frequency  load  imped¬ 
ance 

Output  impedance  and  character¬ 
istic  impedance 
Impedance  in  plate  circuit 
Impedance  between  plates  in  push- 
pull  circuit 


1I>2 


31 '4 


•  • 


#  . 


Deflection  produced  by  the  deflec¬ 
tion  pistes  near  the  screen  (for 
cathode-ray  tubes) 

Deflection  produced  by  the  deflec¬ 
tion  plates  near  the  base  ,for 
cathode-ray  tubes) 

Qualification  tftt 

Standard  design  te»t 

Special  design  test 

Test  to  be  performed  at  the  eon- 
elusion  of  the  holding  period 
(See  4.5) 

Indicates  change  on  tube  speci¬ 
fication  sheet 

Indicates  del.  lion  from  the  tube 
specification  sheet 
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TECHNIQUES  FOR  APPLICATION  OF  ELECTRON  TUBES  IN 
MILITARY  EQUIPMENT 


INTRODUCTION 


The  objective  of  this  report  ia  to  provide  an  aid  to  design  engineers  of  mili¬ 
tary  equipment  In  the  application  of  electron  tubes. 

The  complexity  of  military  aircraft  has  become  such  that  the  misapplication 
of  a  single  part  can  nullify  the  aircraft's  effectiveness.  The  variability  of  the  elec¬ 
tron  tube,  as  a  manufactured  product,  has  often  gone  unrecognised  because  certain 
information  about  the  properties  of  electron  tubes  has  not  been  available.  Failure 
to  appreciate  the  significance  of  this  variability  as  a  design  factor  has  many  times 
resulted  In  iallure  to  realise  operational  reliability. 

It  is  evident  that  more  than  the  electron  tube-equipment  relationship  Influences 
reliability.  Contributing  factors  fall  into  several  areas,  such  as  military  require¬ 
ments,  equipment  production,  environments  in  which  used,  manner  in  which  used, 
and  maintenance  and  supply  practices.  This  report  confines  Itself  to  a  considera¬ 
tion  of  electronic  equipment  design  as  it  is  inr  jenced  by  electron  tube  procurement 
specifications.  Every  effort  has  been  made  to  present  the  information  construc¬ 
tively,  factually,  and  in  a  manner  which  makes  its  value  apparent  without  detailed 
study. 


The  contents  of  this  report  conform  to  the  latest  issue  of  Military  Standard, 
MIL-STD-20UC ,  with  application  information  on  52  tube  types.  Eventually,  all  re¬ 
ceiving  electron  tube  types  covered  by  MIL- STD- 2(XJ  are  to  be  included  in  this 
manual. 

Part  I,  of  this  report,  discusses  the  properties  common  to  all  electron  tubes. 
Part  n  considers  the  effect  of  these  properties  in  circuit  design.  Part  HI  presents 
a  summary  ot  application  information  with  reference  to  specific  structural  or  func¬ 
tional  categories  of  tubes.  This  is  followed  by  mechanical,  electrical,  and  environ¬ 
mental  Information  on  specific  tube  types  together  with  any  application  notes  which 
are  uniquely  applicable  to  specific  tube  types.  Part  TV  outlines  observed  property 
behavior  on  specific  tube  types. 

This  report  is  to  serve  as  a  guide  which  should  be  followed  with  discretion 
and  tempered  in  application  by  good  engineering  judgment.  Facts,  data,  and  advice 
are  presented  which  are  not  elsewhere  avallsble  in  consolidated  form. 


Mnu.3cr3 i't  released  by  the  author  ?7  August  3957  for  publication  as  a  WaD C 
TVci.iiical  Report, 
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TABLE  1-2.  TUBE  PROPERTIES 


TUBE  PROPERTIES  FREQUENTLY  DEFINED  IN  SPECIFICATIONS 


Ratings 

Characteristics 

Detrimental  Properties 

Heater  Voltage 

Anode  Voltage  (dc) 

Screen  Grid  Voltage  (dc) 
Heater-Cathode  Voltage 
Anode  Dissipation 

Screen  Grid  Dissipation 
Output  Current  (Recti¬ 
fiers) 

Output  Voltage  (Recti¬ 
fiers) 

Peak  Current  (Rectifiers) 
Peak  Inverse  Voltage 
(Rectifiers) 

High  Inpact  Shock 

Transconductance 

Plate  Current 

Screen  Grid  Current 
Heater  Current 
Inter-Electrode  Capa¬ 
citance 

Amplification  Factor 
Power  Output 

Emission 

Conversion  Conductance 

Control  Grid  Current 
at  Rated  E/ 

Heater -Cathode  Leakage 
Microphonlcn 

Noise 

Shorts  and  Continuity 
Vibration  Output 

TUBE  PROPERTIES  OCCASIONALLY  DEFINED  IN  SPECIFICATIONS 

Ratings 

Characteristics 

Detrimental  Properties 

Anode  Voltage- -Peak 
Forward 

Anode  Voltage --Peak 
Inverse 

Control  Grid  Voltage 
Control  Grid  Resistance 
Average  Cathode  Current 

Tofnnhrd Htro 

Dynamic  Plate  Resist¬ 
ance 

Bias  For  Plate  Current 
Cutoff 

Electrode  Insulation 

Grid  Current  at  Ele¬ 
vated  Ef 

Change  of  Character¬ 
istics  with  Life 

Change  of  Character¬ 
istics  with  Ef 

Pressure 

TUBE  PROPERTIES  RARELY  DEFINED  IN  SPECIFICATIONS 

Ratings 

Characteristics 

Detrimental  Properties 

Peak- Pulse  -  Cathode 
Current 

—  -  -  - I 

Zero  Bias  Plate  Current 
Zero  Bias  Screen 

Current 

Plate  Current  at  Mul¬ 
tiple  Bias  Points 

Screen  Current  at 
Multiple  Bias  Points 

Initial-Velocity  Electron 
Current  (Contact  Poten¬ 
tial) 

Electron  Coupling  Effects 
Plate  Emission 

Screen  Emission 
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PART  I 

TUBE  PROPERTIES 


1.  CATEGORIES  OF  TUBE  PROPERTIES. 

1.01  The  electronic  equipment  designer  may  best  visualize  the  ability  of  a  specific 
I'ube  type  to  satisfy  a  given  circuit  requirement  by  grouping  Us  properties  in  five 
separate  categories  as  follows: 

1.02  RATINGS.  The  set  of  limiting  values  defining  each  individual  operating  condi¬ 
tion  within  which  the  tube  type  can  be  expected  to  yield  a  nominal  period  of  satis¬ 
factory  service. 

1.03  CONTROLLED  CHARACTERISTICS.  Properties  of  the  tube  essential  to  the 
operation  of  the  circuit  which  are  confined  within  distinct  ranges  of  values,  defined 
for  a  given  type  number  by  specification. 

1.04  UNCONTROLLED  CHARACTERISTICS.  Properties  of  the  tube  essential  to  the 
operation  of  the  circuit,  but  of  indeterminate  ranr;e  of  values  owing  to  lack  of  defini¬ 
tion  within  the  specification. 

1.05  CONTROLLED  DETRIMENT  .  Inherent  tube  properties  which  must  be  con¬ 
sidered  in  circuit  design  on  the  basis  of  their  detrimental  effects  upon  circuit  oper¬ 
ation.  They  have  no  specified  distribution  of  values,  but  instead  are  res'  “tcted  by 
a  single  specification  limit  upon  the  magnitude  or  frequency  of  occurrence  of  the 
property. 

1.06  UNCONTROLLED  DETRIMENTS.  Inherent  tube  properties  detrimental  to  cir¬ 
cuit  operation,  which  are  not  defined  in  the  specification  and,  therefore,  can  be  con¬ 
sidered  only  in  a  qualitative  manner. 

l.U'f  Since  some  cnurac  ten  sues  and  uetiimciub  will  be  rcttii  iciiveiy  defined  ioi 
one  tube  type,  but  not  for  another,  both  controlled  and  uncontrolled  properties  are 
treated  in  this  handbook  under  their  respective  titles  --  Characteristics  and  Detri¬ 
mental  Properties.  Table  1-2  gives  an  indication  of  the  general  tendency  toward 
the  specification  of  these  properties. 


SECTION  1 
RATINGS 

1. 1  TUBE  RATINGS  AS  LIMITING  VALUES. 

1.1.1  Tube  ratings  are  the  set  of  limiting  values  defining  conditions  of  operation 
within  which  the  tube  type  can  be  expected  to  yield  a  nominal  period  of  satisfactory 
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service.  Two  systems  are  used  in  designating  these  values:  the  absolute  maximum 
system  and  the  design  center  system.  Although  military  specifications  make  use  of 
the  absolute  maximum  system  of  rati  gs,  the  designer  must  occasionally  utilize  a 
type  for  which  a  military  specification  has  not  been  e./ected,  so  he  should  be  able  to 
use  either  system. 

1.1.2  THE  DESIGN  CENTER  SYSTEM.  The  design  center  maximum  sy  .t -m  was 
conceived  to  control  trie  use  of  tubes  in  relatively  simple  circuits.  Due  to  the  com¬ 
plex  and  critical  nature  of  many  present-day  circuits,  this  system  is  no  longer  ade¬ 
quate.  The  design  center  maximum  ratings  allow  for  a  10%  rise  over  rated  values 
due  to  limited  variations  In  operating  conditions.  This  is  not  always  sufficient  for 
modern  equipment  and  the  stringent  operating  conditions  imposed.  In  addition,  no 
allowance  is  made  for  variations  in  tube  characteristics.  This  may  cause  inad- 
vertant  tube  abuse  should  the  calculated  operating  condition  be  near  a  rated  value. 
To  properly  use  this  system,  design  ratings  must  be  specified  sufficiently  below 
the  design  center  maximum  rating  to  allow  for  these  variations.  For  these  reasons, 
military  specifications  do  not  use  this  system. 

1.1.3  THE  ABSOLUTE  MAXIMUM  SYSTEM.  In  the  absolute  maximum  system,  the 
rated  values  must  not  be  exceeded  for  any  tube  which  conforms  to  the  given  speci¬ 
fication  under  any  specified  condition  of  supply  voltage  variation,  ambient  tempera¬ 
ture  change,  tube  or  other  circuit  component  manufacturing  variation,  equipment 
control  adjustment  or  any  combination  thereof.  The  equipment  designer  has  the 
responsibility  of  determining  design  values  for  each  rating  such  that  the  absolute 
maximum  value  of  that  rating  will  not  be  exceeded  under  any  combination  of  antici¬ 
pated  variations.  These-  design  ratings  must  take  into  account  the  normal  variation 
in  tube  characteristics  and  allow  for  the  severest  possible  condition  of  signal 
voltage. 

1.1.4  Although  ratings  are  specified  by  single-valued  limits,  they  cannot  be  con¬ 
sidered  as  absolute  barriers  on  one  side  of  which  satisfactory  operation  can  con¬ 
tinue  indefinitely,  while  on  the  other  side,  almost  immediate  degradation  will  occur, 
The  equipment  design  engineer  must  realize  that  the  expected  period  of  satisfactory 
operation  decreases  in  a  continuous  manner  »«  the  rat* 

lng  the  rating  continues  this  decline.  Therefore,  the  more  conservative  the  use  of 
the  tube  with  respect  to  these  ratings,  the  greater  the  life  expectancy  of  the  tube. 
The  numerical  value  specified  is  usually  the  value  which  assures  acceptable  results 
under  specified  life- test  conditions  and  is  not  necessarily  related  to  any  particular 
usage.  Table  1-3  summarizes  the  effects  and  the  types  of  tube  failure  which  may 
follow  an  approach  to  the  common  tube  ratings. 
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TABLE  1  -3.  APPROACHING  COMMON  TUBE  RATINGS 
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SECTION  2 


CHARACTERISTICS  Eb£Kfi?IAL  TO  CIRCUIT  OPERATION 


'« .  2  VARIATION  AND  CONTROL  OF  TUBE  CHARACTERISTICS. 

1. 2. 1  Controlled  characteristics  are  properties  at  the  tube  essential  to  tbs  opera¬ 
tion  of  the  circuit.  They  exist  within  a  distinct  range  of  valuer  defined  for  a  given 
type  number  by  specification.  Variation  is  inherent  to  all  manufactured  products. 
The  receiving  tube  is  no  exception  to  this  rule.  Unfortunately,  engineering  text 
books  have  generally  neglected  tube  variations  in  discussing  circuit  design  and  the 
use  of  tubo  characteristics.  In  general,  the  published  technical  data  which  describe 
and  define  electron  tubeR  present  only  the  center  values  of  the  product.  Conse¬ 
quently,  the  fact  that  the  families  of  characteristic  curves  describe  typical  or  rep¬ 
resentative  tube  s  and  that  many  individual  specimens  will  be  found  which  depart  ap¬ 
preciably  from  this  typical  representation  is  frequently  overlooked. 

1.2.2  NORMAL  DISTRIBUTIONS. 

1. 2.  3  With  respect  to  most  tube  characteristics  the  frequency  with  which  individual 
tubes  appear  for  a  given  tube  type  tends  to  follow  the  familiar  normkl  probability 
curve  shown  in  Figure  1-1.  In  this  curve,  the  relative  frequency  of  occurrence  of 
a  particular  reading  Is  plotted  against  the  individual  values  of  the  characteristic 
under  test.  Such  a  normal  distribution  curve  is  uniquely  defined  by  specifying  the 
average  value  of  the  tube  characteristic  (X)  and  a  factor  (<r)  which  Is  a  measure  of 


X-3r  X-2r  5-v  X  X+w  X+2*-  X+3<r 


VUUt  Of  TUCt  ClUUCTtt&TK 


Figure  1-1.  Distribution  Curve  for  a  "Normal"  Tube  Characteristic 
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the  spread  o £  the  tube  characteristic  distribution  about  the  average  value.  The  fac¬ 
tor  (o-)  is  such  that  for  the  normal  curve  roughly  68%  of  the  tubes  considered  have 
characteristic  values  falling  between  x  +  r  ,  and i  -r  .  Approximately  85%  of  the 
tubes  have  values  between  x  +  i  r  and  x  -  %r,  and  88.7%  between  x  ♦  Sr  and  x  -  Sv. 

1.2.4  SKEWED  DISTRIBUTIONS. 

1. 2. 5  Some  tube  characteristics  and  most  tube  detriments  are  not  normally  distri¬ 
buted.  Notable  examples  are  characteristics  such  as  plate-current  cutoff,  power 
output  and  screen  current,  and  detriments  such  as  hoaier-cathode  leakage  and  gas 
current.  In  these  cases  the  associated  distribution  curves  are  not  symmetrical 
about  the  mean  and  are  said  to  be  skewed.  Figure  1-2  shows  a  typical  skewed  dis¬ 
tribution  for  the  plate-current  cutoff  characteristic.  Many  tube  characteristics 
which,  on  a  long  term  basis,  tend  toward  "normal"  distributions,  may  on  a  lot-by- 
lot  basis  display  distributions  which  depart  materially  from  "normal"  in  cases 
where  permissible  dispersion  is  not  specified. 

1.2.6  PRODUCT  AND  LOT  DISTRIBUTIONS. 

1.2.7  When  the  variations  in  one  characteristic  of  a  tube  type  over  a  long  per1  of 
time  are  plotted,  the  resulting  graph  becomes  a  "Product  Distribution  Curve",  jch 
a  curve  being  the  sum  of  many  "Lot  Distribution  Curves".  A  typical  relationship 


Figure  1-2.  A  Typical  Ske~»5d  Distribution  Curve 
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TABLE  1-4 


COMBINATIONS  DEFINING  LOT  DISTRIBUTIONS  OF  TUBE 
CHARACTERISTICS  VS.  PROCUREMENT  SPECIFICATIONS 


Limits  of  Specification 

Controls  on  "Lot"  Basis 

Min-Max 

Minimum  and  maximum  values  only 

Mi-.-LRLM— URLM-Max 

linlmum  and  maximum  values  and 
sample  median 

Min- -LAL- -UAL- -Max,  ALD 

Minimum  and  maximum  values, 
sample  average (x)  and  sample 
dispersion 

LRLM  >  Lower  reject  limit  for 

LAL  *  Lower  limit  for  the  sample 

sample  median 

average  (x) 

URLM  *  Upper  reject  limit  for 

UAL  *  Upper  limit  for  the  sample 

sample  median 

ALD  *  Acceptable  limit  for  the 
dispersion  (weighted cr) 

average  (x) 

between  these  curves  is  illustrated  in  Figure  1-3.  Although  tube  specifications  and 
published  technical  data  are  based  on  the  "Product  Distribution  Curve",  tubes  are 
in  general  procured  and  used  on  a  lot-by-lot  basis.  Considerable  difference  may 
«*imt  between  "lot"  and  "product"  distributions  depending  upon  the  nature  of  the  pro¬ 
curement  specification.  Table  1-4  lists  some  common  combinations  usea  to  aenne 
"lot"  distributions  of  tube  characteristics  in  procurement  specifications.  The  term 
"ALD"  is  the  parameter  <r  weighted  for  the  sample  else  used  in  the  test. 

1. 2. 8  It  is  apparent  that  the  "Min  -Max"  system  of  limits  in  no  way  defines  the  dis¬ 
tribution  of  characteristics  but  only  restricts  the  individuals  to  a  defined  range. 
The  "Min— LRLM--URLM- -Max"  system  is  better  in  that  it  restricts  the  median  of 
each  sample  to  a  defined  ‘range,  but  widely  dispersed  or  multimodal  (many  peaked) 
distributions  may  still  exist  in  this  system  even  though  their  medians  are  within  the 
"LRLM--URLM"  range.  The  use  of  "Acceptable  Lot  Dispersion"  (ALD)  to  form  the 
"Min — LAL — UAL — Max,  ALD"  system  defines  the  range,  sample  average  and  the 
dispersion  of  the  individual  sample.  An  alternate  system  is  "LRLM--URLM  with 
less  than  50%  of  the  measurements  of  the  sample  outside  those  limits".  Despite 
these  systems,  considerable  difference  still  may  exist  between  the  "Lot  Distribu¬ 
tion"  and  "Product  Distribution". 
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Figure  1-3.  Example  of  "Normal"  Distribution  of  a  Given  Tube  Characteristic 
"Product  Distribution"  Curve  and  "Lot  Distribution"  Curve 
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SECTION  3 

PROPERTIES  DETRIMENTAL  TO  CIRCUIT  OPERATION 


1.3  GENERAL. 

1. 3. 1  Detriments  are  inherent  tube  properties  which  must  be  considered  in  circuit 
design  on  the  basis  of  their  adverse  effects  upon  circuit  operation.  They  have  no 
specified  range  of  values,  but  Instead  are  restricted  by  a  single  s*  reification  limit 
upon  the  magnitude  or  frequency  of  occurrence  of  the  property.  Certain  of  these 
detriments  become  apparent  upon  initial  installation  of  the  tube; others  become  evi¬ 
dent  only  through  equipment  malfunction  with  the  passage  of  time. 

1.3.2  In  order  that  maximum  utilisation  of  the  Essential  Characteristics  can  be 
realized,  it  is  necessary  that  these  unde  si  red  properties  be  reccgnii  -*a  as  potential 
contributors  to  equipment  failure.  There  are  three  courses  which  the  equipment 
design  engineer  can  follow  to  reduce  the  probability  of  equipment  malfunction  re¬ 
sulting  from  these  detrimental  properties: 

a.  Select  a  tube  type  for  which  the  specification  quantitatively  defines  the  undesired 
property  of  the  tube. 

b.  Avoid  operating  the  tube  under  conditions  which  will  aggravate  the  effect  or  ac¬ 
celerate  its  development. 

c.  Design  the  circutt  to  tolerate  the  presence  of  the  undeslred  properties  both 
initially  and  after  extended  operation. 

1.  3. 3  The  following  material  reviews  briefly  the  source  and  nature  of  some  gener¬ 
ally  iuu<s  sired  but  often  unrecognized  properties  of  present-day  electron  tubes,  the 
variables  Involved  and  their  effects  ’4>on  the  circuit  and  its  operation,  methods  of 
reducing  the  effects  of  the  undeslred  characteristics,  and,  where  known,  methods 
of  testing  for  and  simulating  the  presence  of  these  properties. 

1  %  A  TWrrT*T.-VRf.nrTTY  GRID  rilRRENT 

1.  3. 5  Figure  1-4  demonstrates  a  typical  relationship  between  control  grid  current 
and  the  grid  cathode  potential  difference  resulting  from  the  initial  velocity  of  elec¬ 
trons  emitted  from  the  cathode.  The  value  of  grid  potential  producing  a  current  of 
0.  i  microampere  is  arbi**-'  ’  '■’*  ca  .led  the  "Contact  Potr  'i"  of  **•’-  tube.  The 
curve  of  grid  curr«i  i  .  .iential  may  be  considered  a  -  plot  of  the 

number  of  electrons  emitted  per  ofut  ume  (grid  current)  having  sufficient  kinetic 
energy  to  move  t-'  the  grid  against  a  given  retarding  electrical  field.  (The  retarding 
field  must  be  considered  as  the  actual  potential  between  the  surface  of  the  cathode 
and  the  surface  oi  the  control  grid.  This  includes  the  external  bias  as  well  as  the 
"thermal-contact-dif  i  rence  of  potential"  of  dissimilar  materials  in  the  grid-cathode 
circuit  loop.)  The  resulting  current  ts  consequently  a  function  of  grid-cathode  po¬ 
tential,  and  cathode  temperature,  as  well  as  composition  and  area. 


WADC  TR  55-1 


1-10 


Figure  1-4  Typical  Variation  of  Initial  Velocity  Grid  Current  with 
Heater  Voltage  and  Grid  Potential 


1. 3. 6  The  cathode  area  will  be  reasonably  similar  in  tubes  of  the  same  type.  Cath¬ 
ode  tempera'ure  is  usually  dependent  upon  the  operating  heater  voltage.  Hence, 
variations  of  initial-velocity  electron  current  will  occur  in  a  particular  tube  type 
primarily  with  changes  in  heater  voltage,  also  from  tube  to  tube,  and  particularly 
among  tubes  of  different  manufacture. 

1. 3. 7  To  ths  circuit  designer  the  effect  of  initial-velocity  grid  current  in  twofold  in 
the  grid  potential  range  between  aero  and  anormri  mutely  -i  ?  volts.  Firct,  it  rep¬ 
resents  a  finite  dynamic  grid  impedance  with  magnitude  dependent  upon  grid  poten¬ 
tial.  Second,  it  represents  a  direct  current  source  having  high  Internal  resistance 
writh  the  negative  pole  on  the  grid  and  positive  pole  on  the  cathode.  In  the  first  case, 
the  effect  may  appear  as  the  loading  of  tuned  input  circuits,  or  cause  extreme  dis¬ 
tortion  at  low  frequencies  in  audio  amplifiers.  In  the  second  case,  it  may,  where 
the  major  portion  of  grid  return  resistance  is  common  to  several  grids,  cause  var¬ 
iations  of  AGC  or  AVC  bias,  since  the  tube  having  the  most  negative  "Contact  Po¬ 
tential"  will  determine  the  residual  bias  under  no-signal  conditions  and  thereby  the 
maximum  sensitivity. 

1.  3.8  The  dynamic  Impedance  and  d-c  biasing  effects  may  be  reduced  by  the  use  of 
the  minimum  grid  return  resistance  compatible  with  circuit  function  and  establish¬ 
ment  of  cathode  or  fixed  bias  sufficient  to  remove  the  grid  operating  potentials  from 
the  region  of  initial- velocity  current  effects.  Usually  1. 3  volts  bias  will  suffice. 
Although  excessive  heater  voltage  will  greatly  increase  the  magnitude  of  the  current, 
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Figure  1-5.  Typical  Variation  of  Ionic  Grid  Current  with  Grid  Potential 


sublimated  from  the  cathode  sleeve  condense  on  x«.*«tively  cool  surfaces  such  as  the 
mica  spacers.  Such  leakage  paths  usually  have  a  resistance  that  decreases  as  the 
applied  voltage  Increases,  In  addition,  the  resistance  value  of  such  a  path  is  quite 
variable  as  the  path  may  intermittently  open  and  close  due  to  loose  electrical  con¬ 
nection  with  the  electrode. 

1.  3. 16  Resistance  values  between  grid  or  plate  and  all  other  elements  due  to  inter¬ 
nal  leakage  lower  than  5  megohms  at  300  volts  may  be  observed  while  a  normal  tube 
usually  measures  more  than  5000  megohms.  Under  humid  conditions,  leakage  paths 
may  appear  between  pins  outside  the  tube  envelope  having  resistance  values  less 
than  10  megohms. 

1.3.17  Since  high  heater  voltage  and  excessive  bulb  temperature  accelerate  the 
formation  of  internal  leakage,  the  design  engineer  can  reduce  the  incidence  of  these 
effects  by  contr'  \  of  thermal  and  electrical  operating  conditions  and  particularly  by 
the  use  of  tubet.  es  having  specifications  defining  insulation  resistance  on  life  test. 

1.  3. 18  SPURIOUS  EMISSION  CURRENTS. 

1.3.19  Most  electrodes  of  a  tube  are  capable  of  some  emission  current  during 
operation.  The  magnitudes  of  such  currents  depend  almost  entirely  upon  the  elec¬ 
trode  temperatures.  In  most  applications,  the  major  concern  is  with  currents 
originating  at  the  control  grid  as  primary  or  secondary  emission  to  some  more 
positive  element.  In  this  case,  a  positive  shift  in  bias  occurs  dependent  upon  the 
value  of  the  grid- return  resistance.  This  effect,  like  ionic  grid  current,  is  cap¬ 
able  of  compounding  into  a  condition  whore  loss  of  plate  current  control  results, 
provided  sufficient  grid -return  resistance  exists. 


WADC  TR  55-1 


1-13 


1.3.20  In  applications  where  the  control  grid  is  not  maintained  as  the  most  negative 
tube  element,  the  grid  may  act  as  an  anode  and  receive  emission  currents  from 
other  elements  causing  a  negative  shift  in  bias.  This  effect  frequently  occurs  in 
circuits  which  utilize  alternating  current  supplies  for  the  plate  or  screen.  It  is 
generally  characterized  by  a  gradual  negative  drift  in  bias  requiring  several  min¬ 
utes  after  warm-up  to  reach  a  quasi -stable  state.  In  addition  to  short  term  vari¬ 
ations  during  warm-up,  any  of  the  spurious  emission  currents  may  show  a  long 
term  increase  throughout  the  life  of  the  tube. 

1. 3.  21  Spurious  emission  currents  display  wide  variations  in  magnitude  from  tube 
to  tube  and  under  different  operating  conditions.  Current  at  the  control  grid  higher 
than  10  microamperes  may  be  experienced  in  some  tubes. 

1. 3.  22  Reduced  operating  temperatures  and  low  values  of  grid  resistance  will  help 
to  reduce  these  effects,  particularly  avoidance  of  increased  grid  temperature  from 
heat  produced  by  excessive  heater  voltage.  Some  tube  specifications  employ  grid 
current  tests  at  elevated  heater  voltage  to  insure  a  reduced  tendency  for  develop¬ 
ment  of  primary  control  grid  emission.  Specification  of  screen  grid  and  plate  emis¬ 
sion  is  comparatively  rare. 

1. 3.  23  NET  EFFECTS  OF  CONTROL  GRID  CURRENT. 

1.3.24  Under  direct  current  or  low  frequency  operation,  undesired  currents  may 
flow  in  the  control  grid  circuit  from  at  least  four  different  sources  within  the  tube. 
They  are  as  follows: 


- TYPICAL  INITIAL  VELOCITY  ELECTRON  CURRENT 

- - TYPICAL  IONIC  CURRENT 

.  TOPICAL  CONTROL  CRIO  EMISSION 

+■  +  +  TYPICAL  INTER-ELEMENT  LEAKAGE 


CONTROL  GRID  POTENTIAL 


4.  4.  +  4  4-  4*  ■+-+■*“ 


+  +-t-++  +  +  + 
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Figure  1-6.  Comparison  of  Control  Grid  Current  Sources 
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a.  Electrons  of  high  initial  velocity , 

b.  Ions  formed  by  collision. 

c.  Interelement  conductive  paths  (surface  leakage). 

d.  Undesired  electron  emission  (from  elements  other  than  the  cathode). 

1.3.25  A  comparison  of  these  four  sources  is  shown  in  Figure  1-6.  It  is  obvious 
that  in  different  tubes  the  net  grid  current  may  differ  widely  depending  upon  the 
magnitude  of  each  individual  current.  This  figure  is  intended  to  show  the  trend  in 
current-voltage  charm: teri sties  of  the  control  grid  as  a  circuit  element  apart  from 
its  ability  to  control  plate  current. 

1. 3.26  Two  characteristics  of  the  control  grid  become  apparent;  first,  it  is  capable 
of  finite  dynamic  impedance  in  the  negative  bias  region;  second,  it  is  capable  of 
shifting  the  externally  applied  bias  by  means  of  internal  conduction  paths  and  emis¬ 
sion  sources. 

1.3.27  Two  preventive  methods  are  common  to  all  four  of  the  mentioned  current 
sources;  first,  reduction  of  the  operating  temperature  of  the  control  grid,  particu¬ 
larly  by  the  avoidance  of  heat  produced  through  excessive  heater  voltage;  second, 
the  use  of  grid  return  resistance  of  the  smallest  value  compatible  with  circuit  func¬ 
tion  and  in  no  case  greater  than  the  maximum  rated  value. 

1. 3.  28  CROSS  CURRENTS. 

1.  3.29  In  multi  structure  tubes  the  anodes  are  often  perforated  at  one  or  more  points 
by  apertures  which  remain  open  after  the  tube  is  assembled.  In  the  completed  tube 
such  open  windows  may  look  directly  at  another  supposedly  independent  structure. 
Through  such  windows,  cross  currents  can  flow  from  the  cathode  of  one  structure 
to  the  anode,  side  rods,  etc. ,  of  the  other,  forming  a  coupling  path  between  appar¬ 
ently  independent  circuits.  Such  currents  also  lead  to  a  condition  which  precludes 
the  complete  cutoff  of  one  or  more  sections  regardless  of  grid  voltage.  Where  the 
equipment  design  engineer  uses  multistructure  tubes  in  circuits  critical  to  cross 
currents,  he  should  assure  himself  that  the  tube  specification  adequately  defines 
both  in  method  of  test  liwli  His  only  alternative  is  to  design  the 

circuit  to  tolerate  cross  currents. 

1.3.30  HEATER-CATHODE  LEAKAGE. 

1.3.31  In  most  tubes  that  utilize  indirectly  heated  cathodes,  the  heater  is  coated 
with  or  enclosed  within  a  ceramic  material  to  electrically  Insulate  it  from  the  cath¬ 
ode.  During  operation,  the  insulating  value  of  the  ceramic  may  decrease  permitting 
current  to  flow  between  heater  and  cathode.  The  precise  mechanism  of  heater- 
cathode  leakage  is  complex  and  at  best  only  hypothetically  explained.  Suffice  it  to 
say  that  the  current  usually  increases  greatly  with  2n  increase  in  heater  tempera¬ 
ture  and  that  with  a  d-c  voltage  applied  between  heater  and  cathode  the  current- 
voltage  relationship  generally  is  non-linear  In  the  low- voltage  region.  Figure  1-7 
illustrates  a  typical  current-voltage  relationship. 

1.  3. 32  When  alternating  voltages  are  applied,  peak  currents  may  be  drawn  that  are 
greater  than  those  measured  for  corresponding  values  of  direc*  voltage.  This  often 
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Figure  1-7.  Typical  Heater-Cathode  Voltage  and  Current  Relationship 
Indicating  the  Location  of  the  Usual  Specification  Test  Points 

results  In  leakage  currents  of  high  harmonic  content  when  sine-wave  voltages  exist 
between  heater  and  cathode.  This  also  implies  that  correlation  Is  usually  difficult 
between  d-c  testing  and  a-c  operation.  To  aggravate  the  situation,  leakage  meas¬ 
urements  on  a  given  tube  may  vary  somewhat  from  reading  to  reading. 

1.  3.33  The  most  common  circuit  difficulty  which  arises  from  heater- cathode  leak¬ 
age  is  the  Introduction  of  an  extraneous  signal  from  the  heater  into  the  Input  circuit 
of  the  tube.  The  signal  voltage  is  formed  at  the  cathode  by  the  passage  of  leakage 
current  through  the  cathode  resistor.  A  voltage  may  also  be  coupled  from  the  heater 
w  uk  the  physical  c  sped  tine  ?  between  heater  and  cathode.  This  con¬ 

sideration  becomes  quite  Important  if  operation  or  test  occurs  at  more  than  one  a-c 
heater  supply  frequency.  The  reactance  of  this  capacitive  coupling  at  400  cycles 
will  be  less  than  1/6  of  the  reactance  at  60  cycles  and  the  coupled  voltage  will  be 
higher  at  the  higher  frequency. 

1.3.34  Heater-cathode  leakage  current  is  usually  measured  for  tube-testing  pur¬ 
poses  at  both  plus  and  minus  100  volts  on  the  heater  with  respect  to  the  cathode, 
the  higher  current  reading  being  recorded.  As  of  this  date,  initial  specification 
limits  range  from  2  to  100  microamperes,  while  typical  life-test  end  point  values 
range  from  10  to  120  microamperes. 

1.  3. 35  The  effects  of  heatar-cathode  leakage  maybe  reduced  by  avoiding  excessive 
heater  voltage  and  by  using  the  lowest  value  of  cathode  resistance  compatible  with 

circuit  function. 
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1.  3. 36  A  typical  relationship  between  heater-cathode  defectives  and  applied  heater- 
cathode  potential  la  rhown  In  Flcure  1-8.  This  curve  Includes  tubes  failing  to  paaa 
specification  because  of  excessive  heater-cathode  leakage  or  Indicated  shorts  be¬ 
tween  heater  and  cathode. 

1. 3.  37  THERMIONIC  INSTABILITY. 

1.  3. 38  Most  existing  knowledge  concerning  thermionic  instability  of  tubes  is  in  the 
observed  phenomena  rather  than  the  established  theory  state.  It  has  been  observed 
that  in  general:  (1)  the  apparent  emission  capabilities  of  cathodes  decline  during 
life;  (2)  the  range  of  emission  capabilities  of  the  tubes  in  a  given  lot  may  increase 
during  life;  (3)  the  variation  of  emission  capabilities  with  heater  voltage  Increases 
during  life.  Plate  current  is  used  as  an  illustration  in  Figure  1-8. 

1.  3.  39  In  addition  to  ’ong-term  changes,  observations  indicate  that  an  operating 
cathode  may  undergo  a  short-term  readjustment  of  characteristics  If  the  average 
cathode-current  level  is  changed  from  an  established  operating  value.  This  short¬ 
term  readjustment  may  start  as  a  result  of  abrupt  changes  in  the  operating  condi¬ 
tions  of  the  circuit,  or  even  initially  upon  installation  of  a  new  tube.  Some  speci¬ 
fications  incorporate  requirements  on  the  stability  of  Individual  tubes  In  terms  of 
the  stability  of  their  characteristics  during  the  first  hour  of  life  test.  To  have  sig¬ 
nificance,  the  test  must  h;  based  upon  the  stability  of  individual  tubes  rather  than 
the  sample  average. 
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Figure  1-9.  Graphs  Illustrating  Thermionic  Instability  of  a  Given  Lot  of  Tubes 


1. 3. 40  The  operating  value  of  heater  voltage  is  important  to  the  thermionic  stability 
of  the  tube  throughout  its  functional  life.  It  has  been  explained  that  excessive  heater 
voltage  may  produce  detrimental  effects  such  as  interelectrode  leakage  or  spurious 
emission  currents.  Operating  values  of  heater  voltage  less  than  the  rated  minimum 
may  produce  equally  detrimental  effects  at  the  cathode  Itself.  It  has  been  observed 
that  in  many  instances  operation  at  low  heater  voltage  greatly  accelerates  the  decline 
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of  characteristics  with  life.  In  addition,  low  heater  voltage  accentuates  the  initial 
differences  in  characteristics  from  tube  to  tube.  Maintenance  of  operational  heater 
voltage  close  to  the  design  center  value  and  the  minimization  of  heater  voltage 
changes  during  operation  will  be  found  to  increase  both  the  stability  and  uniformity 
of  electron  tube  characteristics. 

1.  8.41  Both  the  short-term  and  long-term  variations  occur  in  such  electrical  char¬ 
acteristics  as  plate  current,  screen  current,  transconductance  and  power  output. 
In  most  instances,  excellent  correlation  exists  between  changes  in  these  charac- 
teristics.  For  example,  if  over  a  period  of  time  the  static  plate  current  of  a  tube 
changes  by  a  given  percentage,  the  same  percent  change  is  likely  to  be  found  in 
transconductance  or  power  output.  In  attempting  to  reduce  the  effects  of  thermi¬ 
onic  instability  through  circuit  design,  this  relationship  becomes  a  useful  concept 
In  that  stabilization  of  plate  current,  in  most  instances,  is  accompanied  by  stabili¬ 
zation  of  transconductance  and  power  output. 

l.  3.42  The  use  of  cathode  bias  is  a  familiar  method  of  stabilizing  plate  current.  In 
addition,  the  stabilization  of  screen  current  in  pentodes  is  useful  in  achieving  char¬ 
acteristic  stability.  The  effects  of  cathode  bias  are  outlined  In  the  portion  of  this 
handbook  covering  design  calculations  Figure  2-3  shows  the  effects  of  limiting 
cathode  current  with  cathode  bias  resistance. 

1.  3.43  The  stabilization  of  tube  characteristics  may  not  always  be  possible  by  cir¬ 
cuit  design  alone,  but  the  design  engineer  can  ease  his  problem  by  utilizing  tube 
types  having  specifications  governing  the  change  of  characteristics  on  life  test. 

1. 3.  44  ELECTRON  COUPLING  EFFECTS. 

1. 3.  45  Consider  an  electrode  in  a  tube  so  arranged  in  position  and  potential  that  it 
intercepts  electrons  from  the  electron  stream.  If  the  electron  stream  is  modulated, 
a  voltage  may  be  produced  at  the  electrode  which  will  be  in  phase  with  the  modula¬ 
tion,  provided  the  electrode  load  Is  resistive.  If  the  electrode  Ib  so  arranged  by 
either  position  or  potential  that  it  does  not  actually  interceDt  eleetrnn*  from  thr 
*»'«ctrcn  ctreem,  a  rulUge  may  nevertheless  result  from  capacitive  coupling  be¬ 
tween  the  electrode  and  the  modulated  electron  stream.  The  voltage  will  in  this 
case  not  be  in  phase  with  the  modulation  when  the  electrode  load  is  resistive.  Such 
an  out-of-phase  voltage  may  give  rise  to  undesired  effects,  particularly  if  the  elec¬ 
trode  is  a  control  or  signal  grid. 

1.3.46  In  the  case  of  pentagrid  converters,  some  observations  indicate  a  varia¬ 
tion  in  conversion  gain  from  the  signal  grid  which  is  believed  to  result  from  capaci¬ 
tive  coupling  to  a  space  charge  in  the  region  between  the  second  and  third  grids. 
The  density  of  such  a  space  charge  and  hence  its  charge  with  respect  to  the  signal 
grid,  varies  at  the  oscillator  frequency,  This  introduces  an  oscillator  frequency 
current  component  on  the  signal  grid  circuit  approximately  in  quadrature  with  the 
voltage  of  the  oscillator  grid.  Since  the  *=ignal  grid  load  usually  appears  capacitive 
at  the  oscillator  frequency,  the  resulting  voltage  component  at  the  signal  grid  may 
be  out  of  phase  with  the  oscillator  and  tend  to  degenerate  the  effect  of  the  oscillator 
in  the  signal  grid  region,  thereby  reducing  the  conversion  gain.  This  effect,  like 
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amplifier  input  loading,  becomes  more  pronounced  as  the  frequency  of  operation  is 
increased;  however,  unlike  amplifier  input  loading,  it  may  occur  at  frequencies  rel¬ 
atively  low  with  respect  to  the  electron  transit  time. 

1. 3. 47  The  effect  of  electrode  coupling  to  a  space  change  is  largely  dependent  upon 
the  external  circuitry.  Extreme  variations  may  be  expected  within  the  confines  of 
the  tube  specification.  Consequently,  caution  should  be  exercised  in  the  use  of 
capacity  neutralisation  between  the  oscillator  and  signal  grids.  Some  tubes  will  re¬ 
quire  no  neutralisation,  but  others  may  require  appreciable  neutralizing  capacity  to 
encompass  all  the  variables  which  must  be  compensated  for  or  neutralized  at  one 
operating  point.  Also  the  circuit  must  be  such  as  to  maintain  neutralization  over 
the  range  of  operating  points  encountered  in  functional  use. 

1.3.48  In  the  case  of  high-frtquency  amplifiers  and  mixers,  this  coupling  effect 
combines  with  phase  shifts  in  the  electron  stream  itself  due  to  transit  time  and  with 
tube  reactances  to  produce  an  effective  change  in  the  input  impedance  of  the  tube  as 
either  the  bias  or  the  input  frequency  is  changed;  This  relationship  is  such  that 
usually  the  resistive  component  decreases  and  the  capacitive  component  increases 
as  frequency  or  cathode  current  is  increased  below  the  point  of  tube  resonances. 
This  effect  is  illustrated  in  Figures  1-10  and  1-11.  Input- conductance  data  can  be 
used  only  to  indicate  the  nature  of  one  tube  type  relative  to  another  rather  than  the 
actual  magnitude  in  any  one  type. 

1.  3.49  The  magnitude  of  this  impedance  and  its  change  with  frequency  are  largely 
a  function  of  tube  geometry  and  lead  configuration  and,  therefore,  may  vary  widely 


Figure  1-iO.  Typical  Change  of  Input  Conductance  with  Frequency 

(Output  Short-Circuited) 
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Figure  1-11.  Typical  Variation  of  Input  Capacitance  and  Conductance  with 
Transconductance  at  100  Megacycles  (Output  Short-Circuited) 


within  the  confines  of  the  tube  specification.  Further,  the  effects  of  the  Impedance 
upon  operation  is  definitely  affected  by  small  changes  in  the  circuit  constants.  Con¬ 
sequently,  extreme  caution  must  be  exercised  in  the  use  of  any  means  to  compen¬ 
sate  or  neutralize  this  effect  (such  as  plate  inductance  neutralization).  Not  only 
must  adequate  range  be  provided  to  encompass  all  the  variables  which  must  be 
compensated  or  neutralized  at  one  operating  point,  but  also  the  circuit  must  be 
such  as  to  maintain  neutralization  over  the  range  of  operating  points  encountered 

* nap 

1.3.50  CATHODE  INTERFACE  RESISTANCE. 

1. 3.  51  "Interface  Resistance"  is  a  name  that  has  been  given  to  a  condition  that  can 
develop  at  the  cathode  of  an  electron  tube.  This  condition  is  effectively  a  parallel 
resistance  and  capacitance  in  series  with  the  cathode.  For  circuit  design  purposes, 
the  result  is  analogous  to  that  of  a  partially  bypassed  cathode  resistor  external  to 
the  tube.  Normally  the  formation  of  this  Resistance  requires  a  considerable  amount 
of  operating  time.  However,  the  development  is  often  hastened  by  operation  of  the 
tube  under  conditions  of  little  or  no  cathode  current.  Operation  of  the  tube  at  high 
heater  voltage  appears  to  further  accelerate  the  process,  as  illustrated  in  Figure 
1-12. 


1. 3. 52  Although  Interface  Resistance  is  often  associated  with  operation  under  con¬ 
ditions  oi  no  plate  current,  greatly  accelerated  formation  of  the  Resistance  has  also 
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Figure  1-12.  Typical  Formation  of  "Interface  Resistance"  Condition  Under 
Cutoff  Condition  of  Cathode  Current 

t  n  noted  in  high-peak  current,  low  duty-cycle  applications  where  the  average 
cui  ‘nt  is  quite  low. 

1.  3.  53  The  effective  value  of  the  Interface  Resistance  is  very  much  a  function  of 
cathode  temperature  and  consequently  applied  heater  voltage,  greatly  increasing  as 
heater  voltage  is  reduced.  Values  greater  than  300  ohms  are  not  uncommon  at 
rated  heater  voltage,  and  resistance  values  several  times  this  may  be  experienced 
at  reduced  heater  voltage,  This  effect  is  shown  in  Figure  1-12.  The  equivalent 
value  of  the  shunting  capacity  is  in  the  range  cf  .001  to  .01  microfarad. 

1.  3.  54  The  effect  of  Interface  Resistance  upon  an  operating  circuit  is  best  deter¬ 
mined  in  each  individual  case  by  consideration  of  the  Interface  Resistance  and  its 
shunting  capacity  as  a  partially  bypassed  cathode  resistor.  The  limiting  of  low- 
frequency  peak  currents  and  distortion  of  pulse  Inputs  is  evident. 

1.3.55  The  design  engineer  should  attempt  to  avoid  the  condition  of  high  heater 
voltage  which  may  hasten  the  development  of  this  condition,  or  low  heater  voltage 
which  accentuates  the  effect.  Caution  must  be  exercised  in  the  choice  of  tube  type. 
Unless  the  tube  specification  adequately  governs  this  phenomenon,  trouble  may 
develop  In  the  equipment  after  a  period  of  tube  operation.  Cathode  Interface  Resist¬ 
ance  is  seldom  controlled  directly  in  specifications.  Reliance  is  placed  on  life -test 
controls  of  transconductance  change  in  the  individual  tube  either  with  time  or  with 
heater  voltage  to  indicate  the  presence  of  this  effect. 
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1.3.  56  MICROPHONIC  OUTPUT. 

1.3.  57  In  general,  „'e  cause  of  microphonic  tendency  in  tubes  lies  in  looseness  of 
tube  elements  In  their  spacers  and  inadequate  methods  of  anchoring  tube  parte. 
This  condition  gives  rise  to  considerable  variation  both  in  the  frequency  and  ampli¬ 
tude  of  output  from  one  tube  to  another. 

1.3.58  Checking  a  circuit  design  for  microphonics  with  a  few  randomly  selected 
tubes  usually  yields  an  optimistic  result.  Consideration  should  be  given  to  the 
limiting  value  of  the  tube  specification  rather  than  the  average  output  of  a  small 
group  of  tubes  when  checking  operation. 

1.3.  59  The  mechanical  stimulus  imparted  to  the  tube  elements  may  be  reduced  by 
acoustical  or  mechanical  Isolation  and  particularly  by  damping  of  chassis  reso¬ 
nances. 

1.3.60  The  assurance  of  satisfactory  control  of  microphonic  tendencies  in  the  tube 
itself  can  be  afforded  only  by  the  applicable  specification  for  the  tube  type. 
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TUBE  PROPERTIES  IN  CIRCUIT  DESIGN 


2.  GENERAL. 

2. 01  The  manner  in  which  the  various  electron-tube  properties  must  be  treated  in 
circuit  design  calculations  differs  widely  depending  upon  the  nature  of  the  property. 
The  electronic  equipment  designer  may  visualise  the  nature  of  a  specific  tube  type 
for  circuit-design  purposes  by  considering  the  three  categories  of  tube  properties 
subject  to  specification  control: 

2.02  RATINGS,  (e.g. ,  maximum  dissipations,  maximum  bulb  temperature).  The 
set  of  limiting  values  defining  each  individual  operating  condition  within  which  the 
tube  can  be  expected  to  yield  a  nominal  period  of  satisfactory  service. 

2.03  CONTROLLED  CHARACTERISTICS,  (e.g.,  transconductance,  plate  current, 
capacitance).  Properties  of  the  tube  essential  to  the  operation  of  the  circuit.  They 
exist  within  a  distinct  range  of  values,  defined  by  specification  for  each  individual 
type  number. 

2.04  CONTROLLED  DETRIMENTS,  (e.g.,  heater-cathode  leakage,  electrode  insu¬ 
lation).  Inherent  tube  properties  which  must  be  considered  in  circuit  design  on  the 
basis  of  their  detrimental  effects  upon  circuit  operation.  They  have  no  defined  dis¬ 
tribution  of  values,  but  Instead  are  restricted  by  a  single  limit  upon  the  magnitude 
or  the  frequency  of  occurrence  of  the  property. 

2.05  Each  of  these  categories  differs  from  the  others  in  the  method  of  treatment  in 
design  calculations. 


SECTION  1 
RATINGS 


2. 1  RATING  PROBLEMS. 

2. 1. 1  Since  ratings  are  in  effect  boundaries  limiting  the  operating  conditions  of  the 
tube,  they  can  often  be  represented  by  graphical  plots  as  in  Figure  2-1.  Two  ques¬ 
tions  are  posed  by  each  rating: 

a.  What  mode  of  operation  imposes  the  most  severe  condition  upon  the  tube? 

b.  Under  the  most  severe  condition  is  the  tube  operated  beyond  the  rating? 

2.1.2  As  an  example,  consider  a  Clans  A  power  amplifier.  The  maximum  plate 
dissipation  occurs  with  no  applied  Input  signal,  whereas  the  largest  screen  dissi¬ 
pation  occurs  at  maximum  input-signal  conditions.  Each  rating  must  be  treated 
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separately  under  its  most  severe  individual  condition,  which  must  be  determined  by 
the  judgment  of  the  circuit  design  engineer. 

2. 1.3  Typical  graphical  solutions  of  rating  problems  in  electrode  dissipation  and 
cathode  current  are  shown  in  Figures  2-2  and  2-3. 


0  20  40  «0  SO  100  120  140  160  ISO  200  220 


run  votiAW  m  von* 


Plate  dissipation  may  be  restricted  to  values  less  than  the  safe  operating  maxi¬ 
mum  by  the  use  of  series  resistance  between  plate  and  power  supply.  The  min¬ 
imum  value  of  resistance  can  be  determined  by  plotting  a  load  line  tangential  to 
the  curve  Eb  *  -  safe  dissipation.  If  the  load  line  is  started  at  the  maximum 

operating  value  of  supply  volume,  its  equivalent  resistance  will  limit  plate  dis¬ 
sipation  to  a  safe  value  despite  variation  In  tube  characteristics,  bias  and  sup¬ 
ply  voltage.  The  minimum  value  of  resistance  may  also  be  found  from  the  rela¬ 
tionship: 

4 

(^bb)  Ebb  =  maximum  supply  voltage 

Rmin  * 

Pb  =  safe  dissipation  in  watts 


Figure  2-1.  Limiting  Electrode  Dissipation  v,  •'  Series  Resistance 
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Figure  2-2.  Graph  for  Determining  Series  Electrode  Resistance  to  Limit  Elec¬ 
trode  Dissipation  to  a  Given  Value  when  a  Specific  Power  Supply  Voltage  is  Used 
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The  operating  range  of  quiescent  plate  current  In  circuits  utilizing  cathode  bias  will  de¬ 
pend  upon  cathode  resistance  and  cathode  current  as  illustrated  above.  It  shtuld  be  noted 
that  the  operating  range  of  cathode  current  la  materially  reduced  by  the  use  of  cathode 
bias  as  opposed  to  fixed  bias.  Reference  to  the  ubeof  maximum  cathode  current  will  de¬ 
termine  If  any  portion  of  the  operating  range  lies  at  or  near  the  rating. 


Figure  2-3.  Limiting  Cathode  Current  with  Cathode  Bias  Resistance 
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SECTION  S 


CHARACTERISTIC* 


2.2  GENERAL. 

2. 2. 1  Characteristics  are  defined  as  properties  of  a  tube  essential  to  the  operation 
of  the  circuit.  Three  questions  arise  concerning  tube  characteristics  lri  circuit- 
design  calculations: 

a.  What  tube  characteristics  are  required  for  the  Intended  circuit  function? 

b.  Does  the  applicable  1CL-E-1  Specification  control  these  characteristics? 

c.  Will  the  circuit  operate  satisfactorily  with  tubes  having  the  range  of  character¬ 
istics  allowable  In  the  specification? 

2.  2.2  The  method  recommended  for  determining  whether  a  circuit  will  give  satis¬ 
factory  performance  for  the  entire  specified  range  of  the  required  characteristic  is 
to  compute  performance,  using  both  the  upper  and  lower  specified  values.  If  the 
design  criteria  are  uot  adequately  treated  in  the  available  literature,  or  the  circuit 
is  too  complicated  to  permit  direct  calculation  of  performance,  the  circuit  designer 
may  still  determine  the  relation  between  tube  characteristics  and  circuit  operation 
by  the  method  outlined  below. 

2.  2.  3  CHARACTERISTIC  TOLERANCES. 

2. 2. 4  The  effect  of  tube -characteristic  tolerances  cannot  be  adequately  determined 
by  checking  performance  with  tubes  of  only  one  lot.  Tubes  must  be  obtained  approx¬ 
imating  the  total  range  allowed  by  the  specification.  Reference  must  also  be  made 
to  the  life-test  end  points  of  the  specification  to  determine  the  permitted  condition 
of  the  tube  after  a  prolonged  period  of  operation. 

2.  2.  5  DETERMINING  COMPATIBILITY  OF  LIMIT  TUBES. 

2  2  *  Although  It  is  decircblc  that  tubes  rspiiseriuji*  ujc  entire  range  allowed  ay 
the  tube  specification  be  used  to  determine  the  performance  limits  of  the  circuit,  it 
la  quite  difficult  to  obtain  tubes  which  are  exactly  on  the  tube  limits  for  even  one 
characteristic.  Nevertheless,  the  important  matter  of  operation  with  limit  tubes 
1b  not  to  be  treated  lightly.  To  predict  a  circuit's  acceptance  of  limit  tubes  even 
though  limit  tubes  are  not  available,  the  following  procedure  is  recommended: 

a.  Obtain  a  suitable  sample  group  of  tubes  representing  as  wide  a  range  of  char¬ 
acteristic  values  as  possible.  (Size  of  sample  depends  upon  individual  cases;  the 
larger  the  sample,  however,  the  better  the  chance  of  obtaining  significant  results. 
Fifty  to  100  tubes  should  be  adequate  in  most  instances. ) 

b.  Obtain  readings  on  the  tubes  for  all  characteristics  considered  important  to  the 
operation  of  the  circuit. 

c.  Determine  the  correlation  between  circuit  performance  and  tube  character¬ 
istics,  taking  into  consideration  the  tolerances  of  other  circuit  components. 

A.  If  the  correlation  proves  to  be  significant,  the  estimating  equation  and  the  con¬ 
fidence  limits  are  used  to  determine  the  circuit  performance  limits  required  to 
assure  operation  when  limit  tubes  are  used. 
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2,  2. 7  DETERMINATION  OF  CORRELATION. 

2.2.8  The  coefficient  of  correlation  must  be  thought  of,  not  as  something  that  indi¬ 
cates  a  particular  cause  and  effect  relationship,  but  only  as  something  that  meas¬ 
ures  covariation.  The  validity  of  the  correlation  coefficient  In  expressing  the 
measure  of  covariation  is  referred  to  as  the  significance  of  the  correlation.  Signi¬ 
ficance  is  usually  expressed  as  the  probability  of  the  correlation  occurring  by 
chance  alone.  It  takes  into  account  the  degree  of  correlation  is  well  as  the  number 
of  observations  which  comprise  the  data. 

2.  2.  9  Two  methods  for  determining  the  coefficient  of  correlation  will  be  described. 
One  is  based  on  computations  using  the  deviation  of  individual  readings  from  the 
mean  value  of  the  readings.  The  other  is  an  approximate  method  which  requires 
considerably  less  time  and  usually  yields  sufficiently  accurate  results  for  most 
problems  encountered  in  an  engineering  evaluation  of  circuit-tube  performance.  In 
both  Instances  similar  methods  are  utilized  to  determine  the  significance  of  a  par¬ 
ticular  correlation.  Although  In  use  the  approximate  method  saves  considerable 
time,  its  proper  application  Is  most  easily  understood  after  the  basic  principles  of 
the  method  of  deviations  are  mastered.  For  this  reason  the  longer  method  is  pre¬ 
sented  first. 

2.  2. 10  SIMPLE  LINEAR  CORRELATION.  The  first  step  in  any  correlation  problem 
is  to  make  a  scatter  plot  of  the  data.  Consider  the  data  tabulated  in  Table  2-1, 
where  the  plate  current  readings  of  a  sample  lot  of  tubes,  as  read  under  the  condi¬ 
tions  specified  in  the  tube  specification,  are  recorded  with  the  corresponding  circuit 
performance  readings  (output  current  in  this  case).  A  point-by -point  scatter  plot 
of  these  data  is  shown  in  Figure  2-4.  It  appears  from  Figure  2-4  that  a  linear  re¬ 
lationship  exists  between  test-point  plate  current  and  the  output  current  of  the  cir¬ 
cuit.  The  case  of  non-linear  correlation  will  be  considered  later.  It  will  then  be 
demonstrated  that  the  procedures  outlined  for  simple  linear  correlation  can  be  used 
after  some  simple  transformations  are  applied. 

2.2.11  CALCULATIONS  BASED  ON  DEVIATIONS.  After  the  scatter  diagram  has 
been  made,  a  table  Is  compiled  containing  U»e  auiu  ul  Hit  products  zi  the  t'.v c  vari¬ 
ables.  Such  a  table  is  shown,  for  our  sample  problem,  as  Table  2-2.  Using  the 
equations  shown  in  Figure  2-5,  the  coefficient  of  correlation,  the  coefficients  of  the 
estimating  equation,  and  the  standard  error  of  estimate  are  calculated,  as  indi¬ 
cated  in  Figure  2-6.  The  coefficient  of  correlation,  (r),  takes  the  same  sign  as  the 
slope,  (a),  of  the  estimating  equation.  When  a  minus  sign  appears  in  the  calculated 
value  of  (a)  and,  consequently,  (r),  the  correlat:on  is  said  to  be  negative.  This 
means  that  as  the  values  for  the  tube  characteristic  increase,  the  values  for  the 
circuit  performance  parameter  decrease.  When  a  plus  sign  appears  in  the  calcu¬ 
lated  value  of  (a),  the  correlation  is  said  tu  be  positive.  Cor.  rquently  as  the  values 
for  the  tube  characteristic  increase,  the  values  for  the  circuit  performance  pa¬ 
rameter  also  increase. 

2.  2. 12  The  estimating  equation  is  the  equation  of  that  line  which  most  nearly  rep¬ 
resents  the  average  of  the  scatter  plot.  In  the  case  of  linear  correlation,  it  is  the 
equation  for  a  straight  line  expressed  in  the  slope -intercept  form,  Y  =  aX  +  b, 
where  (a)  is  the  slope  and  (b)  is  the  Y  intercept. 
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TABLE  2-1.  PLATE  CURRENT  VS.  CIRCUIT  CURRENT 


Tube 

No. 

Plate 

Current 

Circuit 

Current 

Tube 

No. 

— — — - - 

Plate 

Current 

- - — n 

Circuit 

Current 

Tube 

No. 

Plate 

Current 

Circuit 

Current 

8.10 

4.54 

18 

8.00 

4.42 

8.90 

4.90 

19 

8.40 

4.61 

1 

4.  26 

7.40 

4.29 

30 

7.  30 

37 

4.36 

7.00 

4.14 

21 

8.25 

4.57 

38 

4.32 

5 

7.80 

4.54 

22 

7.  20 

4.24 

39 

7.00 

4.26 

6 

7.75 

4.47 

23 

7.15 

4.34 

40 

7.15 

4.  32 

7 

7.25 

4.38 

24 

7.70 

4.38 

41 

7.40 

4.38 

8 

7.80 

4.44 

25 

7.70 

4.53 

42 

6.80 

4.17 

9 

7.40 

4.40 

26 

7.  55 

4.40 

43 

8.00 

4.50 

10 

8.90 

4.  78 

27 

7.70 

4.46 

44 

7. 10 

4.26 

11 

7.55 

4.49 

28 

8.65 

4.80 

45 

7. 15 

4.21 

12 

8.00 

4.56 

29 

6.75 

4.10 

46 

7.75 

4.46 

13 

7.75 

4.44 

30 

7.45 

4.34 

47 

7.00 

4.20 

14 

8.10 

4. 64 

31 

7.80 

4.52 

48 

7.40 

4.36 

15 

8.40 

4.69 

32 

7. 15 

4.28 

49 

7.45 

4.44 

16 

7.10 

4.30 

33 

7.20 

4.30 

50 

7.60 

4.  44 

17 

8.15 

4.  68 

34 

7. 10 

4.22 

TABLE  2-2.  TABULATIONS  OF  SQUARES  AND  CROSS  PRODUCTS 


Tube  No. 

X 

X2 

Y 

Y2 

XY 

1 

e.  io 

65.610 

4.54 

20.612 

36. 774 

2 

8.90 

79. 210 

4.90 

24. 010 

43.610 

3 

7.40 

54.760 

4.29 

18.041 

31.746 

4 

7.00 

49.000 

4.14 

17. 140 

28.960 

5 

7.80 

60.840 

4.54 

20.612 

35.412 

6 

7.75 

60.063 

4  47 

19. 981 

34  625 

7 

7.25 

52. 563 

4.38 

19. 184 

31.755 

8 

7.80 

60.840 

4.44 

19.714 

34. 632 

9 

7.40 

54.760 

4.40 

19.  360 

32.560 

10 

8.90 

79. 210 

4.78 

22.848 

43.  542 

11 

7.55 

57.003 

4.49 

20. 160 

33.899 

12 

BIKKLKil 

64.000 

4.56 

20.794 

36.480 

13 

7.75 

6f .  063 

4.44 

19.714 

34.  410 

14 

B.  10 

6a.  610 

4.64 

21.530 

37. 584 

15 

8.40 

70.560 

4.69 

21.996 

39. 396 

16 

7.10 

50.410 

4.30 

18.490 

30.530 

17 

8.15 

66. 423 

4.68 

21.902 

38.142 

18 

8.00 

64.000 

4.50 

20.250 

36.000 

19 

8.40 

70.500 

4.61 

21.252 

38.724 

20 

7.30 

53.290 

4.30 

18.490 

31.390 

Continued 
_ _ - 

TABLE  2-2  TABULATIONS  OF  SQUARES  AND  CR068  PRODUCTS  (Coot. ) 


Tube  No, 

X 

* 

Y 

Y4 

XT 

21 

8.25 

68.063 

4.57 

20.885 

37. 703 

22 

7,20 

51.840 

4. 24 

17.978 

X.  528 

23 

7.15 

51.123 

4.34 

18.336 

si.on 

24 

7.70 

59.290 

4.38 

19.184 

33. ’.26 

25 

7.70 

59.290 

4.  53 

20.521 

34.881 

26 

7.55 

4.40 

19.380 

33.  220 

27 

7.70 

59.290 

4.46 

19.892 

34.  342 

28 

8.65 

74.823 

lliSE  H-jMSif 

liVDljll'Hl 

41.  520 

29 

6.75 

45.583 

4.10 

16.810 

27.675 

30 

7.45 

55.503 

4.34 

18.836 

32. 333 

31 

7.80 

4.  52 

20.430 

35.  256 

32 

7.15 

51.123 

4.28 

X.  602 

33 

7.20 

51.840 

34 

7.10 

50.410 

4.22 

29. 962 

35 

7.80 

60.840 

4.42 

34. 476 

36 

7.20 

51.840 

4.26 

mSaVffSBSI 

X.  672 

37 

7.50 

56. 260 

4  36 

32.700 

38 

7.40 

54.760 

4.  \ 

31.968 

39 

7.00 

4.  26 

29. 820 

40 

7.15 

51.123 

4.  32 

X.  888 

41 

7.40 

54.760 

4.38 

Mfirf 

32.412 

42 

6.80 

46.  240 

4.17 

17.389 

28.356 

43 

8.00 

64.000 

4.50 

20.250 

36.000 

44 

7.10 

4.26 

18.146 

X.  246 

45 

7.15 

51.123 

4.21 

17.724 

X.lll 

46 

7.75 

IIBm.'imiT.VUSI 

4.46 

19.892 

34.565 

47 

7.00 

49.000 

4.20 

17.640 

29.400 

48 

7.40 

54.760 

4.36 

19.010 

32.264 

AfS 

»  IK 

4.44 

19.714 

33.078 

50 

7.60 

4.44 

19.714 

33.744  , 

TOTAL 

380.10 

2899. 464 

220.93 

977. 659 

1683.046  | 

■Itfdl 

HHH 

X  *  Test-point  plate  current  in  mllliamperes 
Y  *  Circuit  output  current  in  mllliamperes 


2. 2. 13  Sy,  the  standard  error  of  estimate,  defines  the  range  shove  and  below  the 
line  of  estimation  within  which  68. 27  percent  of  the  items  in  the  scatter  plot  will 
fall  if  the  scatter  follows  a  normal  distribution  about  the  line  of  estimation.  In 
practice,  this  is  frequently  thought  of  as  the  range  within  which  2/3  of  the  items 
are  found.  To  determine  the  extent  of  the  variation  that  i'.an  be  expected  for  a  large 
sample  of  items,  a  range ±  2Sy,  centered  on  the  line  of  estimation,  should  be 
merited  off  as  shown  in  Figure  2-7.  Approximately  96  percent  of  the  lot  repre¬ 
sented  by  the  sample  will  fall  between  lines  marked  "confidence  limits". 


2.  2. 14  Once  the  degree  of  correlation  has  been  determined  and  the  line  of  estima¬ 
tion  and  confidence  limits  have  been  established,  the  engineer  is  in  a  position  to 
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Figure  2-4.  Scatter  Plot  of  Data  In  Table  2-1  Showing  a  Linear  Relationship 
Between  Test-Point  Plate  Current  and  Circuit  Output  Current 

predict  the  limits  of  circuit  performance  assured  by  the  limits  provided  In  the  tube 
specification,  without  actually  testing  limit  tubes  In  the  circuit. 

2.2.15  TEST  OF  SIGNIFICANCE  OF  CORRELATION  COEFFICIENT.  Significance, 
as  applied  to  the  coefficient  of  correlation,  refers  to  the  probability  that  the  ob¬ 
served  c  (-relation  is  not  the  result  of  chance.  As  the  probability  of  chance  oceur- 
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rence  decreases.  the  significance  of  the  coefficient  of  correlation  increases.  The 
significance  of  the  correlation  coefficient  is  determined  by  comparing  the  value  of 
F  calculated  from  the  coefficient  of  correlation  (r),  usinr;  the  equation  shown  In 
Figure  2-5,  with  the  value  of  F  corresponding  to  (N-2)  in  T ible  2-3,  where  N  is  the 
number  of  Items  in  t1.^  sample.  Table  2-3  has  three  columns  of  numbers  corre¬ 
sponding  to  the  probability  of  a  particular  F  value's  occurrence  due  to  chance  alone. 

2.2.16  In  the  example,  F  is  calculated  to  be  304  as  Is  illustrated  in  Figure  2-6. 
The  "F"  table  is  entered  at  N-2  =  48.  Since  F  as  calculated  is  greater  than  12.  61, 
the  probability  of  this  degree  of  correlation  existing  as  u  result  of  chance  alone  is 
less  than  one  in  a  thousand.  The  correlation  is,  therefore,  highly  significant.  When 
the  probability  of  an  Fvalue's  occurrence  due  to  chance  is  less  than  .01,  the  coeffi¬ 
cient  of  correlation  can  be  considered  quite  significant  since  only  one  time  in  one 
hundred  can  It  be  expected  to  occur  as  the  result  of  chance  alone. 

2.  2. 17  Significant  correlation  and  useful  correlation  must  not  be  confused.  The 
significance  of  the  correlation  when  determined  as  outlined  indicates  the  validity  of 
the  assumption  that  the  observed  correlation  is  not  the  result  of  a  chance  occur¬ 
rence.  It  implies  nothing  directly  as  to  either  the  degree  or  the  practical  useful¬ 
ness  of  the  correlation.  It  is  impossible  generally,  to  assign  a  criterion  of  "accept¬ 
able  or  useful"  correlation.  The  usefulness  of  an  observed  correlation  depenUr 
upon  other  factors  and  must  be  judged  in  each  individual  case.  If  the  dispersion  of 
the  polntr  about  the  line  of  estimation  is  too  great,  the  correlation,  even  though 
highly  significant,  may  be  useless  for  evaluating  a  practical  circuit  problem.  If 
the  degree  of  correlation  is  poor  but  its  significance  is  high,  it  is  suggested  that 
other  tube  characteristics  be  examined  as  possibly  better  Indicators  of  circuit  per¬ 
formance.  In  the  event  that  a  high  degree  of  correlation  appears  to  exist,  but  the 
significance  is  poor,  it  Is  suggested  that  a  larger  sample  be  taken  to  better  deter¬ 
mine  the  significance, 

2.2. 18  DETERMINATION  OF  PERFORMANCE  LIMITS.  Using  the  equations  for  the 
two  confidence  limits,  it  is  possible  to  determine  the  limits  of  circuit  performance, 
fiuui  Liit  viewpoint  u£  Liie  ciiieiiou  used  iu  gage  operation,  for  negative  correla¬ 
tion,  proceed  as  follows: 

a.  Substitute  the  lower  end  of  life  tube  specification  limit  into  the  equation  tor  the 
upper  confidence  limit  and  solve  for  the  upper  circuit  limit. 

b.  Substitute  the  upper  tube  specification  limit  into  the  equation  for  the  lower  con¬ 
fidence  limit  and  solve  for  the  lower  circuit  limit. 

For  positive  correlation,  do  the  following: 

a.  Substitute  the  lower  end  of  life  tube  specification  limit  into  the  equation  for  the 
lower  confidence  limit  and  solve  for  the  lower  circuit  limit. 

b.  Substitute  the  upper  tube  specification  limit  into  the  equation  for  the  upper  con¬ 
fidence  limit  and  solve  for  the  upper  circuit  limit. 

2.  2. 19  This  procedure  is  demonstrated  graphically  in  Figure  2-8.  In  the  illustra¬ 
tive  problem,  the  correlation  was  found  to  be  positive;  substituting  6.9,  tho  lower 
tube  limit  on  plate  current,  into  the  equation  for  the  lower  confidence  Limit, 
Y  =  .356  X  +  1.  568,  it  is  determined  that  Y,  the  lower  circuit  limit  required  to  per¬ 
mit  the  use  of  a  low  limit  tube,  is  3.  686.  Substituting  10.  5,  the  upper  tube  limit  on 
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Figure  2-5.  Formulae  for  Determining  Correlation 
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Figure  2-8.  Calcu'.atlo  .  oi  Simple  Correi>uon  Using  Deviations 
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Figure  2-7.  Plot  cf  Test-Point  Current  Again;--.  Circuit  Output  Curren.  with 
Line  of  Estimation  and  Confidence  Limits  as  Calculated  from 
Deviations  from  Mean 


TABLE  2-3 


VALUES  OF  THE  FACTOR  "F"  AND  SELECTED  LEVELS  OF 
PROBABILITY  FOR  1  TO  120  DEGREES  OF  FREEDOM 


|  VALUES  OF  F  AT  SELECTED  PROBABILITY 

PROBABILITY  OF  CHANCE 
OCCURRENCE 

PROBABI LITY  OF  CHANCE 
OCCURRENCE 

<N  2) 

.05 

L01 _ 

l  1 

(N-2) 

.05 

.01 

.001 

F  RATIO 

F  RATIO 

1 

161.45 

4052.2 

405284.0 

18 

4.414 

8.285 

15.38 

2 

18.513 

98.503 

998.5 

19 

4.381 

8.185 

15.08 

3 

10.128 

34  116 

167.5 

20 

4.351 

8.096 

14.82  ; 

4 

7,709 

21. 198 

74.14 

21 

4.325 

8.017 

14.59  ! 

5 

6,608 

16.258 

47.04 

22 

4.301 

7.945 

14.38 

e 

5.987 

13.745 

35.51 

23 

4.279 

7.881 

14.19 

7 

5.591 

12  .246 

29.22 

24 

4.260 

7.823 

14.  03 

8 

5.318 

11.259 

25.42 

25 

4.242 

7.770 

13.88 

9 

5.117 

10.561 

22.86 

26 

4.225 

7.  721 

13.74 

10 

4,965 

10.044 

21,04 

27 

4.210 

7.677 

13.61 

11 

4.844 

8.  646 

19.69 

28 

4. 196 

7.636 

13.50 

12 

4.747 

9.330 

18.  64 

29 

4. 183 

7.598 

13.39 

13 

4.667 

9.074 

17.81 

30 

4. 171 

7.563 

13.29 

14 

4.600 

8.862 

17.14 

mm 

4.085 

7.314 

12,  61 

15 

4.543 

8.683 

16.59 

SI 

4.001 

7.077 

11.97 

1U 

4.494 

8.531 

16.12 

SI 

3.920 

6.851 

11.38 

17 

4.451 

8.400 

15.72 

mm 

3.841 

6.635 

10.83 

plate  current,  into  the  equation  for  the  upper  confidence  limit,  Y  =  .  356  X  +  1.838, 
it  is  determined  that  Y,  the  upper  circuit  limit  required  to  permit  the  use  of  a  high 

limit  inKA  [o  ^  509  , 

2.  2. 20  Figure  2-8  is  an  extrapolation  of  Figure  2-7  which  demonstrates  the  inadvis¬ 
ability  of  determining  the  limits  to  be  applied  to  circuit  performance  from  a  disor¬ 
ganized  Investigation  of  a  single  lot  of  tubes.  The  cross-hatched  area  represents 
the  area  covered  by  the  single  lot  of  tubes  tested,  while  the  area  bounded  by  the 
heavy  lines  represents  the  possible  distribution  of  tubes  allowed  by  the  tube  speci¬ 
fication.  Had  the  circuit  performance  limits  been  based  on  the  single  lot  tested, 
without  regard  to  the  total  possible  variation  allowed  by  the  tube  specification,  it  is 
quite  probable  that  the  circuit  would  fail  to  perform  satisfactorily  if  a  lot  of  tubes 
representing  another  portion  of  the  total  allowable  variation  were  used.  It  is  also 
recommended  that  performance  of  several  hookups  of  the  circuit  containing  differ¬ 
ent  circuit  components  be  measured  to  allow  for  tolerance  variations  of  the  other 
circuit  components. 

2.2,21  APPROXIMATE  METHOD.  The  second  method  for  determining  the  coeffi¬ 
cient  of  correction  consists  of  drawing  the  line  of  estimation  by  inspection.  With  a 
little  practice,  this  can  be  dune  quite  accurately.  The  equation  of  this  estimated 
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Figure  2-8.  Extrapolation  of  Figure  2-7  Shoving  Circuit  Limits 
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line  can  be  written  from  the  two-point  form  of  the  equation  for  a  straight  line.  This 
equation  is  included  in  Figure  2-10  for  reference. 

2.  2.  22  A  line  is  drawn  parallel  to  the  line  of  estimation  in  such  a  manner  that  1/6 
of  the  points  are  above  the  line,  while  another  line  is  drawn  parallel  to  the  line  of 
estimation  in  such  a  manner  that  1/6  of  the  points  are  below  the  line.  The  vertical 
distance  between  these  lines  is  approximately  2Sy.  Approximately  2/3  of  the  Items 
are  in  the  range  bounded  by  these  lines.  A  line  parallel  to  the  X  axis  is  drawn  so 
that  1/6  of  the  points  are  above  the  line,  and  another  line  parallel  to  the  X  axis  is 
drawn  so  that  1/6  of  the  points  are  below  the  line.  The  range  between  these  lines 
represents  approximately  twice  the  standard  deviation  of  Y,  2oy,  or  bounds  approx¬ 
imately  2/3  of  the  Items.  Tills  procedure  Is  shown  in  Figure  2-9.  The  coefficient 
of  correlation,  (r),  Is  calculated  from  the  equation:  r2=l— Sy/cr  as  indicated  In 
Figure  2-10. 

2.2.23  The  test  of  significance  is  calculated  as  before,  and  the  confidence  limits 
are  drawn  parallel  to  the  line  of  estimation  and  shifted  along  the  Y  axis  2S  above 
and  below  it,  as  indicated  in  Figure  2-9.  This  system  has  the  obvious  advantage  of 
simplicity  and  yields  satisfactory  results  for  most  practical  problems  as  indicated 
from  a  comparison  of  the  results  of  the  two  procedures  The  accuracy  is  better  as 
the  coefficient  of  correlation  gets  larger.  The  confidence  limits  are  used  as  before 
in  determining  the  circuit  performance  limits. 

2. 2.  24  In  the  example  used  to  demonstrate  the  two  methods  lor  determining  the  co¬ 
efficient  of  correlation,  the  plate  current  as  measured  under  specification  conditions 
was  compared  with  a  measurement  of  circuit  performance.  For  the  obvious  reason 
that  specification  conditions  are  the  only  conditions  which  have  accompanying  limits, 
the  circuit  designer  should  always  attempt  to  correlate  circuit  performance  with 
tube  characteristics  measured  under  specification  conditions.  Occasional^  (t  is 
impossible  to  correlate  circuit  performance  with  a  tube  characteristic  when  meas¬ 
ured  under  the  conditions  referred  to  in  the  tube  specification.  When  this  happens 
and  good  correlation  is  observed  to  exist  between  circuit  performance  and  a  tube 

ChjriCt?r!5tiC  nnrlar  Other  than  cnpriftcatltin  rwvUHnne  \t  la  tn  thp 

advantage  of  the  circuit  designer  to  change  his  circuit  so  that  correlation  can  be 
obtained  between  circuit  performance  and  specified  tube  test  conditions.  When  this 
cannot  be  done,  and  a  requirement  for  an  additional  test  condition  exists,  the  cir- 
cuit  designer  should  take  steps  necessary  to  have  an  addition  made  to  the  tube  speci¬ 
fication  through  the  normal  military  and  industry  channels  set  up  for  this  purpose. 
This  should  be  done  only  when  correlation  does  not  exist  between  circuit  perform¬ 
ance  and  normally  specified  test  conditions. 

2.2.25  NON-LINEAR  CORRELATION.  Frequently  the  points  on  the  scatter  dia¬ 
gram  will  cluster  more  closely  about  a  curved  rather  than  a  straight  line.  To  de¬ 
termine  the  correlation  between  two  variables  which  bear  such  a  relationship,  it  is 
sometimes  desirable  to  plot  some  function  of  the  variables  which  will  render  a 
linear  plot.  A  number  of  procedures  involving  the  use  of  logarithms  can  be  fol- 
lowed  with  good  success.  Suppose  it  is  desired  to  determine  the  correlation  be¬ 
tween  time  delay  of  a  circuit  and  the  static  plate  current  of  the  tube  as  measured 
under  standard  test  conditions.  As  in  all  correlation  problems,  the  first  step  is  to 
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Figure  2-9.  Plot  of  Test-  Point  Current  Against  Cirrutt  Output  Current  to 
Illustrate  Approximate  Method  of  Determining  Correlation 
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Figure  2-10.  Sample  Calculations  Using  Approximate  Method 
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TABLE  2-4.  PLATE  CURRENT  VS.  TIME  (non-linear  correlation) 


Y 

X 

Tube  No. 

■HUH 

X 

1 

40.0 

427 

8 

■ 

376 

2 

99.3 

333 

9 

324 

3 

72.4 

344 

10 

376 

4 

44.3 

384 

11 

356 

5 

43.9 

375 

12 

73.2 

342 

6 

98.0 

343 

13 

56.0 

376 

7 

.. 

47.6 

406 

14 

76.5 

356 

!  Y  =  Plate  Current  (Microamperes)  X  »  Time  (Millisecond*) 

i _ _ _ _ _ 


make  a  scatter  plot  of  the  data.  Figure  2-11  represents  a  plot  of  the  data  tabulated 
in  Table  2-4. 

2.  2.  26  It  is  observed  that  the  plot  seems  to  indicate  a  curved  tendency.  The  log¬ 
arithms  of  the  variables,  tabulated  in  Table  2-5,  are  plotted  as  shown  in  Figure 
2-12.  A  better  approximation  of  a  linear  relationship  is  observed,  indicating  that  a 
better  simple  correlation  exists  between  the  logarithms  of  the  variables  than  be¬ 
tween  the  variables  themselves.  The  transformation  of  Yj  *  Log  Y  and  Xi  *  Log  X 
is  made  and  the  procedure  outlined  for  simple  linear  correlation  is  followed  »b  out¬ 
lined  in  Figure  2-13. 

2.  2. 27  Either  the  computation  by  deviation  or  the  approximate  method  can  be  used 
after  this  transformation  is  made.  The  procedure  for  determining  the  confidence 
limits,  line  of  estimation,  coefficient  of  correlation  and  the  circuit  performance 
limits  is  the  same  as  that  used  for  simple  correlation.  It  must  be  remembered, 
however,  that  the  correlation  is  between  the  logarithms  of  the  variables  and  when 
the  limits  are  established,  in  terms  of  the  variables,  the  transformation  must  be 
taken  into  account.  In  the  example,  the  estimating  equation  is  Log  Y  =  3. 855  Log 
X+  11.676  and  the  coefficient  of  correlation,  (r),  is  -.897.  The  negative  sign  In¬ 
dicates  that  as  plate  current  increases,  time  decreases.  This  is  an  example  of 
negative  correlation. 

2.  2. 28  Occasions  will  present  themselves  where  a  plot  of  one  variable  against  the 
logarithm  of  the  other  variable  will  render  a  more  nearly  linear  plot.  In  this  case, 
the  Log  transform  tlon  is  applied  to  only  the  appropriate  variable. 

2.  2.  29  MULTIPLE  AND  PARTIAL  CORRELATION.  There  are  instances  when  cir¬ 
cuit  performance  depends  or  two  or  more  tube  characteristics  to  about  the  same 
degree.  A  fair  degree  of  correlation  may  be  observed  between  circuit  performance 
and  each  tube  characteristic  separately.  However,  better  correlation  car  some¬ 
times  be  obtained  by  considering  the  combined  effects  of  the  tube  characteristics 
and  determining  If  multiple  or  partial  correlation  exists.  Multiple  correlation  con¬ 
siders  the  combined  effects  of  two  or  more  independent  variables.  Partial  correla¬ 
tion  determines  the  effects  of  each  variable  separately  if  the  other  Independent  var¬ 
iable  is  maintained  constant  at  some  average  value. 
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TABLE  2-5 


PLATE  CURRENT  VS.  TIME  AND  THE 
LOGARITHMIC  TRANSFORMATION 


Tubr 

V 

X 

Y, 

(LOO  Y) 

X, 

(LOO  X) 

Yr 

x,e 

(  X,*  Yil 

1 

40.0 

427 

1.60206 

2.63043 

2.56660 

6.91916 

4.21411 

2 

99.3 

333 

1.99695 

2.52244 

3.08781 

6. 36270 

5.03719 

3 

72.4 

344 

1.85974 

2.53656 

3.45863 

6.43414 

4.71734 

4 

44.3 

394 

1.64640 

2.58433 

2. 71063 

6.  67876 

4.25484 

S 

43.9 

375 

1.64246 

2.57403 

2.69767 

6.62563 

4.22774 

6 

98.0 

343 

1.99123 

2.53529 

3.96500 

6.42270 

5.04835 

7 

47.6 

406 

1.67761 

2.60853 

2.81438 

6.80443 

4.37610 

8 

59.1 

379 

1.77159 

2.57864 

3. 13853 

6.64938 

4.56829 

9 

112.7 

324 

2.05192 

2.51055 

4.21038 

6.30286 

5  15145 

10 

50.2 

376 

1 . 70070 

2.57519 

2.89238 

6.  63160 

4.37963 

11 

57.0 

356 

1.75587 

2.55145 

3.08308 

6.50990 

4.48001 

12 

73.2 

342 

1.86451 

2.53403 

3.47640 

6.42131 

4.  72472 

13 

56.0 

376 

1.74819 

2.57519 

3.05617 

6,63160 

4.50192 

14 

76.5 

356 

1.88366 

2.55145 

3.54817 

6.50990 

4.80606 

TOTAL 

25.19289 

35.86811 

45.60583 

91.90907 

64.4  8  7  75 

MEAN 

1 . 799492 

2.562008 

Y  *  Plate  Current  (Microamperes) 

X 

*  Time  (Milliseconds) 

2.  2.  30  A  second  approach  to  the  problem  Is  through  an  analysis  of  variance  to  de¬ 
termine  the  relative  effects  of  various  tube  properties  on  circuit  performance.  The 
procedure  is  somewhat  complicated  so  will  not  be  discussed  here.  For  further  dis¬ 
cussion  oi  correlation  ana  the  analysis  ot  variance,  the  reader  i r  referred  to  one 
of  the  statistical  teats  in  the  list  of  references  at  the  end  of  this  section. 


STATISTICAL  REFERENCES 

Trcwnlee,  K.A.,  Industrial  Experimentation,  New  York,  Brooklyn  Chemical  Pub¬ 
lishing  Co. ,  1949 

Croxton,  F.  E. ,  and  Cowden,  D.  J. ,  Practical  Business  Statistics,  New  York,  Pren¬ 
tice  Hall,  1948 

Fisher,  R.A. ,  Statistical  Methods  for  Research  Workers,  New  York,  Hafner  Pub¬ 
lishing  Company,  11th  edition,  1950 
Fisher,  R.A.,  Design  of  Experiments,  London,  Oliver  and  Boyd,  1947 
Hoel,  P.C. .  Introduction  to  Mathematical  Statistics,  New  York,  Wiley  and  Sons,  1947 
Snedeeor,  G.  W. ,  Statistical  Methods  Applied  to  Experiments  in  Agriculture  anil 
Biology,  Ames,  Iowa,  The  Collegiate  Press,  1946 
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Figure  2-13.  Sample  Calculations  for  Non-Linear  Correlation 
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SECTION  3 


DETERMINING  CIRCUIT  TOLERATION  TOWARD 
DETRIMENTAL  PROPERTIES 


2.3  GENERAL. 

2.  3. 1  Detriments  are  inherent  tube  properties  which  must  be  considered  in  circuit 
design  on  the  basis  of  their  detrimental  effects  on  circuit  operation.  Two  questions 
arise  concerning  tube  detriments  in  circuit  design  calculations: 

a.  What  value  of  each  tube  detriment  will  still  allow  satisfactory  operation? 

b.  Does  the  applicable  MIL  -  E  - 1  Specification  for  the  tube  type  tentatively  selected 
adequately  define  detriments? 

2. 3. 2  The  use  of  too  few  randomly  selected  tubes  to  check  circuit  toleration  of  tube 
detriments  nearly  always  leads  to  an  overly  optimistic  conclusion.  The  use  of  many 
"limit  tubes"  or  the  simulation  of  the  detriment  limit  gives  a  more  realistic  picture 
of  tube -circuit  compatibility. 

2.3.3  In  considering  the  effects  of  tube  detriments  upon  circuit  performance,  it 
must  be  understood  that  any  application  predicated  on  the  existence  of  a  detriment 
is  inherently  unreliable,  since  by  definition  the  detriment  may  or  may  not  be  pos¬ 
sessed  by  an  individual  tube.  Consideration  regarding  detriments  can  only  he  on 
the  basis  of  the  limit  the  detriment  can  reach  before  the  performance  of  the  circuit 
is  impaired.  It,  therefore,  becomes  necessary  for  the  circuit  designer  to  deter¬ 
mine  the  permissible  limit  for  those  detriments  which  affect  the  performance  of 
the  circuit  being  designed.  The  following  methods  oiuy  be  used  to  determine  the 
compatibility  of  tube  detriments  with  required  circuit  perf  ormance. 


2  *  6  a  10  12  14  fC  IS 

MATH  CATHOOf  UAKAQI  IN  MICNOAMKHS 


Figure  2-14.  Typical  Plot  Showing  Permissible  Limit  on  Heater-Cathode  Leakage 
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St.  3,4  CIRCUIT  ATTRIBUTES  METHOD. 

2. 3. 5  One  method  ie  to  test  Is  the  circuit  a  number  of  tubes  which  possess  the  det¬ 
riment  In  question  in  varying  degrees  and  to  note  those  tubes  which  perform  satis¬ 
factorily  and  those  which  do  not.  A  plot,  similar  to  Figure  2-14,  can  thr  be  made 
which  presents  those  tubes  which  fall,  apart  from  those  that  operate  satisfactorily. 
This  figure  shows  a  plot  of  tubes  grouped  according  to  heater -cathode  leakage  cur¬ 
rent.  It  is  observed  that  tubes  begin  to  fall  in  the  equipment  when  the  heater -cathode 
leakage  Is  greater  than  four  microamperes.  This  means  that  in  order  for  the  cir¬ 
cuit  engineer  to  design  with  confidence,  he  must  be  sure  that  the  specification  limit 
on  heater -cathode  leakage  Is  less  than  four  microamperes.  He  must  be  sure,  more¬ 
over,  that  the  life-test  end  point  on  heater -cathode  leakage  Is  less  than  four  micro¬ 
amperes. 

2.3.6  Four  microamperes,  therefore,  represents  the  limit  of  heater-cathode  leak¬ 
age  that  the  equipment  will  tolerate.  The  tube  specification  limit  must  be  less  than 
four  microamperes  or  a  more  tolerant  circuit  must  be  designed. 

2.  3.  7  CIRCUIT  VARIABLES  METHOD. 

2.3.8  The  previous  example  assumes  that,  dependent  upon  the  amount  of  heater- 
cathode  leakage  present,  the  tube  either  operates  or  does  not  operate  in  the  circuit. 
Often  the  problem  is  not  so  clear-cut  as  this;  rather  a  degrading  effect  on  perform- 


Figure  2-15.  Method  of  Determining  Limit  on  Heater- 
Cathode  Leakage  vs  Hum  Output 
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■nee  Is  experienced  end  the  design  engineer  has  to  decide  how  good  Is  "good 
enough",  or  where  to  establish  the  limit  of  satisfactory  circuit  performance. 

2. 3. 6  Figure  2- IS  indicates  an  approach  to  this  problem.  Suppose  that  hum  output 
as  a  result  of  heater  -cathode  leakage  is  used  to  evaluate  the  performance  of  a  cir¬ 
cuit.  A  point -by -point  plot  Is  made  of  hum  output  against  heater-cathode  leakage. 
Suppose  IS  millivolts  is  established  as  the  maximum  limit  for  hum  output;  the  limit 
on  heater-cathode  leakage  should  be  less  than  10  microamperes  to  assure  satisfac¬ 
tory  operation. 
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PART  in 

APPLICATION  INFORMATION  AND  SPECIFICATION  ASSURANCE 


3.  GENERAL. 

3.01  Part*  1  and  □  of  this  report  outline  general  tube  properties  and  methods  of 
treating  them  In  circuit  design.  Part  HI  presents  information  on  specif'c  tube  types 
which  appear  in  the  following  military  standard  published  by  the  Armed  Services 
Electro  Standards  Agency. 

3.02  MILITARY  STANDARD  MIL-STD-200C. 

3.03  MIL-STD-200C presentsa  list  of  preferred  electron  tube  typeB  that  have  been 
chosen  jointly  by  the  Departments  of  the  Army,  the  Navy,  and  the  Air  Force  to  ful¬ 
fill  the  majority  of  electron  tube  applications.  The  purposes  of  this  standard  are 
two-fold: 

a.  To  guide  military  equipment  designers  and  manufacturers  in  the  choice  of  tube 
types  that  represent  the  highest  quality  tubes  available  for  military  use. 

b.  To  provide  for  a  minimum  tube  maintenance  stock  by  making  extensive  use  of  a 
minimum  number  of  tube  types. 

3.04  The  current  list  is  included  here  as  Table  3-2  for  information  purposes.  Ref¬ 
erence  to  the  most  recent  issue  of  MIL-STD- 200  should  always  be  made  since  it  is 
subject  to  revision  and  reissue.  Specification  data  applicable  to  the  receiving  types 
of  this  standard  are  presented  in  Table  3-3  which  includes  a  summary  of  specifica¬ 
tion  controls  and  a  list  of  properties  tested  by  variables. 

3.05  SPECIFICATIONS  MIL-E-1. 

3  06  In  the  MIL-E-1  specifications,  effort  has  been  made  to  provide  assurance  that 
the  equipment  designer  using  these  electron  tube  types  can  expect  comparatively 
umiwiui  initial  ciuuraciei  isiics,  relatively  stable  characteristics  uirougnout  me, 
and  a  high  attribute  quality  level.  Under  conditions  of  operation  Incompatible  with 
the  test  conditions  and  ratings  set  forth  <  the  specifications,  no  assurance  of  satis¬ 
factory  operation  exists.  Both  the  quiescent  operating  point  and  the  dynamic  oper¬ 
ating  requirements  must  be  considered  in  relation  to  these  ratings. 

3.07  APPLICATIONS. 

3.08  The  following  sections  on  the  application  of  triodes,  pentodes,  and  others, 
consider  each  of  the  ratings  applicable  to  the  Individual  category. 
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TABLE  3-1,  CIRCUIT  DESIGNERS’  CHECK  LIST 


R.  .TINGS- -Does  the  operation  of  the  tube  approach  any  absolute  rating  under  any  usual  condition 
of  supply -voltage  variation,  load  variation,  or  manufacturing  variation  in  the  equipment  itself? 


Heater  Voltage 

Max.  .  . 

. .  Min 

Anode  Voltage  (dc) 

Max. . . 

(peak  forward) 

Max. . . 

(peak  inverse) 

Max. . . 

Screen  Grid  Voltage 

Max. . . 

Control  Grid  Voltage 

Max.  . . 

. .  Min 

Heater-Cathode  Voltage 

Max  . . 

Control  Grid  Resistance 

Max  . . 

Cathode  Current  (average) 

Max. . . 

.  .  Min 

(peak) 

Max. . . 

Anode  Dissipation 

Max. . . 

Screen  Grid  Dissipation 

Max. . . 

Bulb  Temperature 

Max. . . 

CHARACTERISTICS- -Does  the  specification  of  the  tube  type  selected  define  the  required  char¬ 
acteristics?  Will  the  circuit  operate  satisfactorily  with  tubes  having  the  range  of  characteris¬ 
tics  allowable  in  tot  specification? 


Transconductance  (life-test  end  point) 

Max. . . 

.  Min _ 

Transconductance  (at  reduced  heater  voltage) 

Max. . . 

.  Min.  ..  . 

Plate  Current  (life-test  end  point) 

Max. . . 

.  Min.  . .  . 

Screen  Grid  Current 

Max.  .  . 

.  Min.  . . . 

Heater  Current 

Max. . . 

.  Min.  ..  . 

Interelectrode  Capacitance 

Max. .  . 

.  Min.  ..  . 

Dynamic  Plate  Resistance 

Max.  .  . 

.  Min.... 

Amplification  Factor 

Max.  . . 

.  Min.  ... 

Power  Output  (life-test  end  point' 

Max. . . 

.  Min.... 

DETRIMENTS- -Does  the  specification  of  the  tube  type  selected  adequately  define  detriments? 
Will  the  circuit  operate  satisfactorily  with  tubes  having  the  detriment  value  allowable  In  the 


specification? 

Electrode  Insulation  (llfe-tesl  end  point) 

Grid  Current  at  Rated  Ef  ilife-test  end  point) 
Grid  Current  at  Elevated  Ej  (life-test  end  point) 
Plate  Current  Cutoff 
Heater-Cathode  Leakage 
RF  Noise.  AF  Noise,  Noise  and  Microphonics 
Change  of  Characteristics  with  Life  (lfc.  P0,  Sm) 
Change  of  Characteristics  with  Heater  Voltage 


Min . 

Max . 

Max . 

Max . Min . 

Max . 

Max . 

Max . 

Max . 


BASIC  LIMITATIONS- -Is  operation  of  the  circuit  satisfactory  considering  the  basic  limitations 
of  electron  tubes?  Does  circuit  function  depend  upon  any  unspecified  property  of  the  tube? 
Initial-Velocity-Electron  Current 
Spurious  Emission  Current 
"Interface  Resistance'  Effect 
Thermionic  Instability 
Electron  Coupling  Effects 
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TABLE  3-2.  RECEIVING  TUBES  OF  MIL-STD-200C 


Heater 

Voltage 


Structure 


Diodea 


1.25  and  1.4 
(volts) 


(volts) 


6.3 

(volts) 

2B22 

•58  29WA 

*5647 

#5726/6AL5W 

#*5696 

#2C40 

#*5718 

#6C4W 

#•5718 

•5703WA 

•5144WA 

•6533 

Mixers  and 
Converters 


Output 


Triodes 


Rectifiers 


#1B3GT 

#1Z2 


#5R4WGA  *6X4W 
#5Y3WGTA  #*5641 


#6AU6WA  *5702WA 

♦  5654/6AK5W  #*5640 


I5750/6BE6W 

•5784WA 


5686 

#6005/6AQ5W 
#*5639,  6094 


60  BOW A 


6203 


r,  #  Also  U.  S.  tubes  on  NATO  priority  list  oi  electron  tubes  (values). 

?v 

l:  *  Subminiature 
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TABLE  3-3  NUMERICAL  LISTING  OF  RECEIVING  TUBES  OF  MIL-STD- 

200C  PER  5  OCTOBER  1955 


Tub* 

Type 

JAN- 

Spec  if  teal  ion 
Serial  Number 

Spaed  leal  Ion 
Sheet  Dated 

Method  at  Del  in  lac 
Distribution  of 
Character  Mica 

Characteristics 
Specified  By 
Variables 

Characteristic* 
Specified  During 
Life 

IAS 

MILE- 1,19 

5  Feb  1953 

M  -  M 

to 

•1AD4 

MILE- 1/IOA 

9  July  1953 

M  -  M 

Sm2 

•1AH4 

MILE- 1/318 

14  Aug  1953 

M  -  M 

SmL  Id 

IRSCT 

MIL- E- 1/748  I 

23  Dec  1955 

M  -  M 

la 

IZ2 

MILE- 1/29 

5  Feb  1953 

M  -  M 

la 

2BI2 

MIL-E-I/7S8 

17  Dee  1954 

M  -  M 

Ettl 

JC40 

MIL-E-1/737 

17  Dec  1954 

M  -  M 

Po 

IE  SO 

MIL- E- 1/32 

5  Feb  1953 

M  -  U 

AE<!p.  1C2 

3A5 

MIL-E-  1/33A 

14  Jan  1954 

M  -  M 

bm 

3  EM 

MIL-E-  I/34B 

17  Dec  1954 

M  -  M 

AEfEp,  Ic2,  ep 

3V4 

MIL-E- 1/343 

14  Aug  1953 

M  -  M 

- 

Pol 

SI14WGA 

MIL-E- 1/118A 

4  March  1954 

M  -  M 

Io2 

5Y3WGTA 

MIL-E-  1/44A 

14  'an  1954 

M  -  M 

lo 

8AG7 

MIL-E- 1/45B 

23  Aug  JW5 

M  -  M 

Po 

&AH6 

MIL- E- 1/48 

5  Feb  1953 

M  M 

Sail 

«AU«WA 

MIL-E- 1/1 

13  Jan  1953 

M-LRLM- 

URLM-M 

11,  *Dik,  #Icl, 
Ibl,  Ic2,  Stnl, 
♦Sm2,  ecglp, 
Cln,  Cout,  #Ep 

Rg  1-all,  Rp-all, 
If,  Dik,  lei, 

Sml,  A  Avg  Sml 

8BG6C 

MIL-E-  1/53A 

14  Jan  1954 

M  -  M 

la 

•C4W 

MIL-E-  1/S5B 

14  Jan  1954 

M  -  M 

Sml,  Ic 

8LSWGB 

MIL-E- 1/197 

20  May  1053 

M  -  M 

Po,  Sm 

8X4W 

MIL-E-  1/84A 

20  May  1953 

M  -  M 

lo 

12AT7WA 

MIL-E- 1/3 

13  Jan  1953 

M-LRLM- 

URLM-M 

If,  flhk,  Me, 

Ibl,  Stnl,  #8t»2 

Rf-all,  Rp-all, 

H,  Ddt,  Ic,  Sml 
A  Avg  Sml 

•  5836 

M1L-E-1/1WC 

23  June  1955 

M-LAL-LAL- 

M-ALD 

U,  Ibl,  Sml 

Ic  1,  If,  A.Sml, 
AySml,  lhk, 

Rp-all,  Rg-all, 
Avg/SjSml 

•  Sub  miniature  tube 
a  Refers  to  asymmetric  limits 
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TABLE  3-3.  NUMERICAL  LISTING  OF  RECEIVING  TUBES  OF  MIL- ST  D- 
200C  PER  5  OCTOBER  105S  (CONT.  ) 


RECEIVING  TJBM  OF  MIL-8TD-S00C 
I"  TED  5  OCTOBER  IMS 


Tube 

Speed  tcalion 

Spec  tficat  ion 

Method  of  Defining 

Characterlsttca 

Characteristic! 

Type 

Serial  Number 

Sheet  Dated 

Dlatrlbutlon  of 

Spec  tiled  By 

Specified  During 

JAN- 

Characteristics 

Vartabiea 

Life 

•5639 

MIL-E-l/lcJC 

23  June  1955 

M-LAL-UAL- 

If 

Ic  1 ,  If,  A(Stnl. 

M-ALD 

A£(Sm,  Ihk, 

Rp-all,  Rg-all, 
AvgA,S«nl 

•SMI 

MIL-E-1/170A 

26  Oct  1 954 

M-LAL-UAL- 

M-ALD 

If 

H,  Ihk,  lo 

•SM7 

MIL-  E-  1/204  B 

23  June  1955 

M-LAL-UAL- 

If 

H,  lo,  AJk). 

ALD 

Ihk,  ftp-all 

56  54/ 

M1L-E- 1/4A 

5  Dec  1*55 

M-LAL-UAL- 

If,  n>  1,8ml, 

Rg-all,  Rp-all, 

6AK5W 

M-ALD 

Ic2,  *8m2. 

If  Dtk,  Ici.Sml. 

Cln,  Cout 

AvgA8ml.A  Sm, 
A£|Sm 

5670 

MIL-E-1/5A 

5  Dec  1955 

M-LAL-UAL- 

IT,  lb  1,  Sm  1, 

If,  Jhi,Ir,AEfSm. 

Sml,  AvyASml, 
A  Sml, 

Rg-all,  Rp-all 

M-ALD 

Mu 

•5672 

M1L-E- 1/280 

9  July  1953 

M  -  M 

Pol,  Icl 

5606 

MIL-E-1/1T1 

20  May  1953 

M  -  V 

Pol.lc 

5667 

MIL  E-1/60B 

16  July  1954 

M  -  M 

Ibl,  Sm 

•57  02WA 

MIL-E-1/82A 

28  Oct  1953 

M-LAL-UAL- 

Ibl,  8ml, 

If.  Ihk,  1c,  Sml, 

M-ALD 

Ic2 

A  ,8ml,  Ar^m. 

Rg-all,  Rp-all 

•5703WA 

MIL-E-1/283A 

16  July  1954 

M-LAL-LAL- 

M-ALD 

Ibl,  8m  1 

If,  Ihk,  Ic  lc2 

AtSml  AFfsm, 

Rg-all,  Rp-all 

•5718 

MIL-E-172B 

5  Au «  1955 

M-LAL-UAL- 

M-ALD 

»,  Ibl,  Sm  1 

Ic,  B,AtSml, 
A£fSml,  Ihk, 

Rg-all,  Rp-all, 
AvgA{SmI 

•5718 

MIL-E-1/17JC 

5  Auf  1955 

M-LAL-UAL- 

B,  Sm  1 

Ic,  K,  A  Sml, 

M-ALD 

A-jSmr,  Ihk, 
Rs>*li.  Rp-all. 

AvgAtSml 

*  Subminiature  tube 


#  Refers  to  asymmetric  limits 
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TABLE  3-3.  NUMERICAL  LBTING  OF  RECEIVING  ^UBES  OF  MIL- ST  D- 
200C  PER  5  OCTOBER  1955  (CONT.  ) 


Tub* 

Specification 

Spec  If  leu  km 

Method  of  Defining 

Characteristic* 

Type 

Serial  Number 

Sheet  Dated 

Distribution  d 

Specified  By 

JAM- 

Characteriotice 

Variables 

SIM/ 

MIL-E-1/8B 

5  Dec  IMS 

M-LAL-UAL- 

H,  tbl,  Sml 

BAS6W 

M-ALD 

5726/ 

M1L-E-1/7A 

3  May  1M4 

M-LRLM.- URLM 

If,  tlhk.  Ho. 

fiA  L*  W 

-M 

#Ia,  ec  ilp  to 

3p),  CQp  to  H 

♦  Ik  ♦  ad a. ), 

CUP  to  h  *  3k 

*  ad*. ),  Cfik  to 
h  Ip  *  eda. ), 
C(3k  to  h  ♦  2p  ♦ 
eda. )  *Ep 

•S744WA 

MIL-  E-  1/84B 

16  July  1954 

M-LAL-UAL- 

M-ALD 

lb  1 ,  Sm  1 ,  Mu 

5749/ 

MIL-E-1/8 

13  Jan  1953 

M-LRLM- 

If,  *lhk,  eld, 

6BA6W 

URLM-M 

lb,  Sml,  41c2, 
efiml,  8 m3, 

•Ep 

5750/ 

M1L-E-1/9 

13  Jan  1953 

M-LRLM- 

If,  fDik,  *lc3, 

6BE6W 

URLM-M 

Scl,  Id,  ibl, 
eld  .  4,  Dt,  Sml 
*Sm2,  ePj> 

5751 

MIL-E-1/10 

13  Jan  1953 

M-LRLM- 

v,  entt,  eic. 

URLM-M 

»i,eEp  <*c 
ampli, ),  en>a, 
Sml,  Mm2,  Mu, 
Cgp,  Ctn,  Clout, 
Clout,  4Ep 

•57MWA 

MIL-E-l/MB 

33  Aik  1955 

M-LAL-UAL- 

M-ALD 

lhl.Smi 

5314A 

MIL-E-1/13A 

23  Dec  1955 

M-LAL-UAL- 

If,  Ibl.Smi, 

M-ALD 

Mu 

Specified  During 
LB* 


Rgl-all,  Rf3-ilt. 
Rp-aii,  a,  tbk, 
Id,  3ml, 

Avj  Asml, 

A  ,8ml. 


Rp-all,  B,  Ihk, 
lo 


B.  Ihk,  lei,  Id, 
A.Sml. 

Rg-all 


Rgl-all,  Rp-all, 
H,  Oik.  Id,  Sml, 
AvgAsml, 


RgVall,  Hg3-all, 
Rp-all,  If.  Dik, 
Id,  3d,  fcl, 

A Avf Sd 

Rg-&11,  Rp-all, 

B,  Ilk,  Ic,  ACA, 
AAv(  ACA 


B,  Ihk,  Id, 

A. Sml, 
A'^Sml, 

Rgl-all,  Rg  3-all 
Rp*all 

Rg-all,  Rp-ail, 

B,  **,  Id, Sen  I, 
AviAsml, 
A.Sml, 

A^SmJ 


*  Subminiature 

#  Refers  to  asymmetric  limits 
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TABLE  3-3.  NUMERICAL  LISTING  OF  RECEIVING  TUBES  OF  MIL-STD- 
200C  PER  5  OCTOBER  1955  {CONT.  ) 


Tub* 

Typ* 

JAN- 

'5829WA 

•5*40 

•HN 

•5899 

*5902 

eoo5/ 

6AQ5W 

•8021 

508  OWA 


•6068 


Serial  Number 

Specific*!  too 
Sheri  Dated 

Method  of  Defining 
Diatrlbuttoo  al 
Characteristics 

i 

Characteristic* 
Specified  By 
Variable* 

Characteristic* 
Specified  During 
Life 

MIL-E-  1J92A 

23  Dec  1955 

M-LAL-UAL- 

M-ALD 

Mo,  *b 

Rp-all.  a,  Dik, 
fc.A,*) 

MIL-E- 1/140B 

5  Au«  IMS 

M-LAL-UAL 

-ALD 

H,  Ibl,  Soil 

Irl,  a, A, Sml.  i 
A gjSml,  Ihk, 

Rf -all,  Rp-all, 
AvgA(8ial 

MILE-  1/174C 

23  June  1955 

M-LAL-UAL- 

M-ALD 

B 

B.  to,  A  to. 

Ihk.  Rp-all 

MiL-E-i/rrc 

23  June  1955 

M-LAL-UAL- 

m-ald 

U,  Ibl,  Sml 

lcl,  HA.Sml, 

A  EfStn,  Dik, 

Rp-all,  Rg-*ll. 
AvgA(Sml 

MIL-E-1/125B 

26  Oct  1954 

M-LALUAL- 

M-ALD 

11.  nil.  Sm 

If,  Ihk.  IcJ 
^Pol,  Avg  A  Pol, 

Rp-all,  Rg-*ll, 
AEfPoj 

MIL-E-  1/13A 

MIL-E-  I/188B 

20  M.;  1953 

23  A-.-.;  19?* 

M-LHLM- 

URLM-M 

M-LAL-UAL 

-M-ALD 

If,  Mhk,  Mel, 
#lc2,  «Pol,Ib, 
#Po2,  fCglp. 

Cin  Com 

B,  Ibl.  Soil 

U.  Dik,  lcl,  PoL 
A  Avg  Pol 

K,  a*,  Ic, 

A  Sml, 

AvfA  Sml, 
R«-*li;  Rp-all, 
A^Sml 

MIL-E-1/510B 

5  Dec  1955 

M-LAL-UAL- 

M-ALD 

ibl,  Sm  1 

fc.A-Sm,  Dik, 

B,  StfTRg-all, 
Rp-all 

MIL-E- 1/89* 

3  May  1954 

M  -  M 

Pol 

MIL-E- I/821B 

23  Dec  1955 

M-LAL-UAL- 

M-ALD 

lb,  #Jc2,  #Po, 
Sm 

a.  it i,  Po, 

A  rrPo- 
Reran,  Rp-all, 
Avg  A{Po 

*  Subminiature 

#  Refers  to  asymmetric  limits 
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TABLE  3-3.  NUMERICAL  LISTING  OF  RECEIVING  TUBES  OF  MIL-STD-2G0C 
PER  OCTOBER  1955  (CONT.  ) 


Tub* 

Type 

JAN- 

Specification 
Serial  Number 

Spec  Hie  at  tem 
Sheet  Dite<l 

Method  at  Defining 
Diet  rt  but  loo  at 
Character  let  Ice 

Characteriatlce 
Specified  By 
Varleblea 

Characteriatlce 
Specified  During 
Life 

•6111 

MIL-E-1/1S9B 

23  Aug  1955 

M-LAL-I’.*  L 
M-ALD 

V,  B>1,  3m  1 

V,  Dik,  Ic. 
AtSml, 

AvgASml, 
Rgl-all,  Rp-all, 
A^ml 

-61 12 

M1L-E-1/190B 

1  Aug  1935 

M-LAL-UAL- 

M-ALD 

If,  Stn  1 

Ic,  B.A.Sml. 

A  Stn'l,  Dik, 
Rgfjlll,  Rp-all, 
AvgA(Stnl 

6103 

MILE-  1/26  iA 

23  June  1935 

M-LAL-UAL- 

M-ALD 

If 

A(lo.  W,  Dik 

6133 

MIL-E-I/97S 

5  Dec  1955 

M-LAL-UAL- 

M-ALD 

If.  Sm 

U,  Dik,  Ic, 

A  Sm. 

AvgA  Sm, 
Rg-all,  Rp-all, 
AE,Sm 

f. 


•  Subminiature 

#  Refers  to  asymmetric  limits 
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SECTION  1 


APPLICATION  OF  TRIODES 


3.1  TRIODE  PROPERTIES. 

3. 1.1  This  section  discusses  triode  properties  and  methods  of  treating  them  In  cir¬ 
cuit  design.  Triode  types  are  shown  on  a  field  of  constant  Mu  lines  for  comparison 
purposes  in  Figures  3-1  and  3-2.  The  test  conditions  under  which  these  character¬ 
istics  were  determined  are  those  listed  in  the  applicable  specifications.  Tube  prop¬ 
erties  under  actual  usage  may  vary  considerably  from  the  values  shown.  The  con¬ 
ditions  under  which  the  acceptance  tests  are  performed  for  various  triodes  are 
given  with  other  information  in  the  section  on  specific  tube  types  where  a  treatment 
of  acceptance  limits,  characteristic  variability,  and  permissible  areas  cf  opera¬ 
tion  appears. 

3.1.2  PERMISSIBLE  OPERATING  CONDITIONS.  The  permissible  operating  con¬ 
ditions  are  considered  In  relation  to  the  ratings.  In  general,  as  the  operating  con¬ 
dition  approaches  the  ratings,  the  reliability  of  the  design  will  be  adversely  affected, 
since  these  define  the  limiting  conditions  beyond  which  there  is  a  complete  absence 
of  operating  assurance.!/  Figure  3-3,  an  average  plate  characteristic  plot  for  a 
typical  triode,  shows  such  a  permissible  area  of  operation  bounded  by  heavy  lines 
representative  of  the  absolute  maximum  ratings  of  the  type. 

3.1.3  QUESTIONABLE  AREAS  OF  OPERATION.  Note  should  be  taken  oi  Regions  1 
and  2  indicated  by  line  shading.  Though  operation  in  these  regions  is  permissible 
it  Is  nonetheless  questionable  for  certain  applications.  Region  1  is  located  near  the 
zero  bias  line.  Tube  characteristics  In  this  region  are  subject  to  considerable  var¬ 
iability  primarily  due  to  grid  currents  resulting  from  such  causes  as  contact  poten¬ 
tial  and  Ionic  gas  currents.  These  properties  are  rarely  subject  to  complete  speci¬ 
fication  control  and  are  therefore  unpredictable;  as  a  result,  tube  character!  sties 
in  this  region  may  vary  more  widely  than  Is  indicated  by  the  specification  limits. 
Grid  currents  may,  in  addition,  cause  loading  of  the  input  circuit,  resulting  In  wide 
variation  of  apparent  stage  gain  over  short  periods  of  time. 

3.1.4  LOW  CURRENT  REGION.  The  second  area  (2)  appears  in  the  low  plate  cur¬ 
rent  region  of  the  tube.  In  some  specifications,  a  minimum  cathode  current  appears 
as  a  rating.  Unless  otherwise  indicated  on  the  Individual  electron  tube  specification 
sheets,  operation  below  this  rated  value  is  decidedly  uncertain  since  in  this  low 
current  region,  particularly  under  conditions  of  fixed  bias,  currents  may  vary 
widely  from  tube  to  tube  or  between  sections  In  dual  types.  Furthermore,  circuit 
operation  Is  not  assured  when  the  tube,  after  being  held  at  low  or  no  plate  current 
with  Its  heater  energized  for  an  appreciable  length  of  time,  is  subjected  to  higher 
current  demands. 


y  Reference  Table  1-3  in  Part  I 
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TANGENTIAL  F'LATE  RESISTANCE  (OHMS) 

Figure  3-1.  Triode  Properties  of  Subminiature  Type  Tubes 


3.1.5  AREA  ADJACENT  TO  MAXIMUM  PLATE  DISSIPATION  BOUNDARY  OF 
PERMISSIBLE  AREA  OF  OPERATION.  The  third  (3)  area  deserving  consideration 
is  adjacent  to  the  maximum  plate  dissipation  boundary  of  the  permissible  area  of 
operation.  A  definite  relationship  exists  between  the  plate  dissipation,  the  bulb 
temperature,  and  the  effective  environmental  temperature.  Under  certain  condi¬ 
tions,  the  maximum  rated  bulb  temperature  may  be  exceeded  unless  the  plate  dis¬ 
sipation  is  reduced.  In  many  cases,  the  proper  choice  of  shield,  socket!/  and/or 

J7  See  WADC  Report  53-174,  June  1953 
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(MICROMHOS) 


prlblem  (subminiature)  w111  ®*terially  aid  In  the  solution  of  this  particular 

31-6  OTHER  DESIGN  CONSIDERATIONS. 

3.1  7  In  addition  to  the  limitations  discussed  above,  other  design  considerations 

not  immediately  apparent  from  the  specification  are  treated  belo*  for  triode  apoH- 

cation, 


Figure  3-2.  Triode  Properties  of  Miniature  and  Octal  Type  Tubes 
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PLATE  CURRENT  IN  Ml  LLIAMPERES 


PLATE  VOLTAGE  IN  VOLTS 

Figure  3-3.  Plate  Characteristic  Plot  for  a  Typical  Triode 


3. 1.  8  SUPPLY  VOLTAGES.  A  note  concerning  the  use  of  supply  voltages  in  excess 
of  the  rated  maximum  appears  in  MIL-E-1,  as  follows:  "Unless  otherwise  specified 
on  the  tube  specification  sheet,  when  the  load  impedance  is  of  such  type  that  the  in¬ 
stantaneous  voltage  at  the  plate  never  exceeds  the  supply  voltage,  the  supply  volt¬ 
age  may  be  twice  the  maximum  rated  dc  plate  voltage,  provided  the  maximum  rated 
average  dissipation  is  never  exceeded  on  any  electrode.  " 

3. 1.  9  LOW  ELECTRODE  CURRENT.  Unless  otherwise  noted  in  individual  tube  type 
sections,  circuit  operation  is  not  assured  when  the  tube,  after  being  held  at  a  low 
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Figure  3-4.  Equivalent  Grid  Microphonic  Noise 
Limits  for  Single  Triodes 


Figure  3-5,  Equivalent  Grid  Microphonic  Noise 
Limits  for  Dual  Triodes 
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value  of  plate  current  for  appreciable  periods  of  time,  is  subjected  to  higher  cur¬ 
rent  demands.  Examples  of  this  service  are  all  types  of  intermittent  operation 
wherein  heaters  remain  energized  under  conditions  of  very  low  or  no  plate  current. 

3.1.10  A-C  PLATE  OPERATION.  Considerable  caution  should  be  exercised  In  the 
supplying  of  plate  potential  from  alternating  voltage  sources.  In  such  applications, 
the  negative  excursions  of  the  plate  afford  an  opportunity  for  electron  emission  from 
plate  to  control  grid,  resulting  in  a  negative  shift  of  bias.  In  addition,  the  positive 
alternating  voltage  peaks  may  draw  cathode  current  sufficient  to  impair  the  opera¬ 
tion  of  the  tube. 

3. 1. 11  HEATER  OPERATION.  Attention  should  be  given  to  heater  voltage  tolerance 
ratings.  Life  and  reliability  of  performance  are  directly  related  to  the  degree  iftat 
heater  voltage  is  maintained  at  center  rated  values.  The  importance  of  good  heater 
voltage  regulation  on  the  useful  life  of  the  tube  is  evident  from  Table  1-3  (Part  I). 
Here  it  Is  apparent  that  excessive  heater  voltage  will  hasten  deterioration  within 
almost  every  electron  tube  defect  category. 

3. 1. 12  BIAS  CONDITIONS.  The  apparent  variability  of  characteristics  of  many  tri- 
ode  tube  types,  as  reflected  in  the  specification,  is  greatly  -educed  through  the  use 
of  cathode  bias  for  measurement  test  conditions.  It  can  be  expected,  therefore,  in 
applications  employing  fixed  bias,  that  characteristic  variability  will  exceed  that 
which  is  evident  for  such  types  under  MIL-E-l  test  conditions. 

3. 1. 13  GRID  RETURN  RESISTANCE.  Caution  should  be  exercised  in  the  choice  of 
grid  return  resistors.  Specification  assurance  on  life  is  lost  if  the  resistance 
chosen  has  a  value  greater  than  that  specified  in  the  intermittent  life  test  conditions. 

3.1.14  PULSE  OPERATION.  In  general,  the  testing  of  all  electron  tubes  is  per¬ 
formed  at  discreet  operating  points  only  and  unless  specific  tests  provide  assur¬ 
ance  cf  pulse  behavior,  no  assumptions  may  be  made  for  such  conditions  of  opera¬ 
tion.  Specification  assurance  oi  characteristic  uniformity  rarely  exists  in  the  posi¬ 
tive  grid  region.  The  attention  of  the  designer  is  again  directed  to  the  observations 
concerning  low  electrode  currents  typical  of  operation  in  pulse  circuitry  (paragraph 
3.1.9). 

3. 1. 15  LOW  SUPPLY  VOLTAGE  OPERATION.  There  is  no  assurance  of  character¬ 
istic  uniformity  when  the  plate  is  operated  at  a  low  voltage,  as,  for  example,  from 
38-volt  d-c  aircraft  supplies.  With  a  very  low  plate  voltage,  the  cutoff  value  of 
bias  approaches  the  value  of  the  "contact  potential"  effects.  Operation  in  this  area 
must  be  regarded  as  extremely  unpredictable. 

3.1.16  MICROPHONIC  BEHAVIOR  UNDER  SHOCK  AND  VIBRATION. 

3.1.17  Vibration  testing  and  measurement  is  rarely  performed  at  operating  points 
where  characteristic  assurance  is  already  available  by  means  of  other  acceptance 
tests.  The  specification  limits  of  vibrational  noise  wherever  such  tests  are  made 
or.  triode  tubes  are  shown  in  figures  3-4  and  3-5.  In  these  figures  the  microphonic 
noise  limits  are  referred  back  to  the  respective  grids  of  the  tubes  involved  by  con¬ 
sideration  of  the  operating  level  of  the  tube  under  test  and  the  characteristics  of  the 
average  tube  of  each  type. 
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SECTION  2 
APPLICATION  OF  PENTODES 


3.  2  PENTODE  PROPERTIES. 

3.2.1  This  section  discusses  pentode  properties  and  methods  of  treating  them  in 
circuit  design.  Factors  of  merit  are  presented  for  receiving  pentodes  in  Figure 
3-6.  The  factors  and  characteristics  shown  have  a  direct  relationship  to  pentode 
applications  and  are  presented  for  comparison  purposes.  The  test  conditions  under 
which  the  characteristics  were  determined  are  those  listed  in  the  applicable  speci¬ 
fications.  Tube  properties  under  actual  usage  may  vary  considerably  from  the 
values  shown.  The  conditions  under  which  the  acceptance  It  -.’s  are  performed  for 
various  pentodes  is  given  with  other  information  in  the  section  on  specific  tube 
types  where  a  treatment  of  acceptance  limits,  characteristic  variability,  and  per¬ 
missible  areas  of  operation  appears. 

3.  2. 2  PERMISSIBLE  OPERATING  CONDITIONS.  The  permissible  operating  condi¬ 
tions  are  considered  in  relation  to  the  ratings.  In  general ,  as  the  operating  condi¬ 
tion  approaches  the  ratings,  the  reliability  of  the  design  will  be  adversely  affected, 
since  these  define  the  limiting  conditions  beyond  which  there  is  a  complete  absence 
of  operating  assurance.  A/  Figure  3-7,  a  plate  characteristic  plot  of  a  typical  pen¬ 
tode.  shows  such  a  permissible  area  of  operation  bounded  by  heavy  lines,  repre¬ 
sentative  of  the  absolute  maximum  ratings  of  the  type. 

3.2.3  MAXIMUM  SCREEN  DISSIPATION.  Boundary  1  indicates  the  maximum 
screen  dissipation  for  the  tube.  It  is  obtained  by  consideration  of  rising  screen 
current  at  constant  screen  voltage  in  the  regions  of  low  plate  voltage,  Screen  cur¬ 
rents  are  quite  variable,  particularly  under  conditions  of  fixed  bias  and  low  screen 
current  source  Impedance.  Accordingly,  ils  rating  should  be  considered  even 
when  the  operation  of  the  tube  appears  to  lie  well  within  this  boundary. 

3.2.4  TEMPERATURE  PROBLEM.  The  general  remarks  concerning  triodes  apply 
to  pentodes,  namely,  that  a  functional  relationship  exists  between  the  bulb  temper¬ 
ature,  plate  dissipation  and  environment,  and  under  certain  conditions,  the  maxi¬ 
mum  rated  bulb  temperature  may  be  exceeded  unless  the  plate  dissipation  is  re¬ 
duced.  In  many  cases,  the  proper  choice  of  shield,  socket.?'  and/or  mounting 
clamp  (suDmmiature)  will  materially  aid  in  the  solution  of  the  temperature  problem. 

3.2.5  MAXIMUM  PLATE  VOLTAGE  BOUNDARY.  The  maximum  plate  voltage 
boundary  (3)  is  subject  to  the  restrictions  mentioned  in  paragraph  3. 2. 12. 

3.2.8  MINIMUM  PLATE  CURRENT  REGION.  Under  the  usual  specification  re¬ 
quirements  for  electron  tubes,  circuit  operation  in  the  minimum  plate  current 

T7  Reference  Table  1-3  in  Part  I, 

2/  See  WADC  Report  53-174,  June  1953. 
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Figure  3-6.  Factors  of  Merit  of  Receiving  Pentodes 


10  0  000 


region  or  boundary  (4)  la  not  assured  when  for  an  appreciable  period  of  time  little 
cr  no  plate  current  flows  with  the  heater  energised.  Tube  properties  are  seldom 
specified  In  this  region  and  the  operational  variability  may  be  greater  than  Indi¬ 
cated  by  the  acceptance  test  limits. 

3.2.7  QUESTIONABLE  AREAS  OF  OPERATION.  Note  should  be  taken  of  the  two 
areas  (5  and  6)  indicated  by  line  shading.  Although  operation  is  permissible  In  these 
areas,  it  is  questionable  for  certain  applications.  Area  (5)  is  that  area  near  or  be¬ 
low  the  plate  current  knee  for  the  particular  value  of  bias  concerned.  Tube  char¬ 
acteristics  in  this  region  are  subject  to  much  wid^r  variations  than  are  Indicated  by 
the  specification  limits  at  the  test  points.  It  has  ~een  observed  that  the  plate  char¬ 
acteristic  curves  may  display  unusual  shapes  in  this  area  giving  rise  to  regions  of 
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PLATE  VOLTAGE  IN  VOLTS 

Figure  3-7.  Plate  Characteristic  Plot  for  a  Typical  Pentode 

low  dynamic  plate  resistance  as  illustrated  in  Figure  3-8.  The  consequent  loading 
of  the  plate  circuit  may  cause  wide  variation  in  stage  gain  from  tube  to  tube.  Also 
the  possibility  of  inadvertently  exceeding  the  screen  dissipation  ratings  exists  in  the 
low  plate  voltage  region  of  this  area. 

3.2.8  SCREEN  VOLTAGES  LARGER  THAN  PLATE  VOLTAGE.  Caution  should  be 
exercised  in  application  of  screen  voltages  larger  than  the  plate  voltage,  particu¬ 
larly  if  low  values  of  control  grid  bias  are  likely.  Wide  variation  in  characteris¬ 
tics  (including  possible  negative  resistance  effects)  as  well  as  excessive  screen 
dissipation  may  result. 

3.  2.9  INITIAL  VELOCITY  ELECTRON  CURRENT.  Another  questionable  area  may 
be  considered  as  containing  any  value  of  grid  bias  at  which  "initial  velocity  electron 
current"  may  flow  in  the  control  grid  areas  (5  or  6).  Tube  characteristics  in  this 
region  are  subject  to  considerable  variabi  ty  primarily  due  to  grid  currents  re¬ 
sulting  from  such  causes  as  contact  pote  ial  and  ionic  gas  currents.  The  input 
circuit  loading  represented  by  this  grid  current  will  vary  widely  among  tubes,  and 
in  addition,  variations  in  other  characteristics  can  be  expected. 

3.  2. 10  OTHER  DESIGN  CONSIDERATIONS. 

3.2.11  In  addition  to  the  limitations  of  the  permissible  area  of  operation  discussed 
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Figure  3-8.  Plate  Characteristic  Curves  in  Questionable  Areas  of  Operation 

above,  other  design  considerations  not  immediately  apparent  from  the  specification 
are  treated  below  for  pentode  application. 

3.2.12  SUPPLY  VOLTAGES.  A  note  concerning  the  use  of  supply  voltages  in  ex¬ 
cess  of  the  rated  marin  am  appears  in  M1L-E-1  as  follows:  "Unless  otherwise 
specified  on  the  tube  specification  sheet,  when  the  load  impedance  is  of  such  type 
that  the  Instantaneous  voltage  at  the  plate  never  exceeds  the  supply  voltage,  the 
supply  voltage  may  be  twice  the  maximum  rated  dc  plate  voltage,  provided  the  max  ¬ 
imum  rated  average  dissipation  is  never  exceeded  on  any  electrode. " 

3.2.13  LOW  ELECTRODE  CURRENT.  Unless  otherwise  noted  in  Individual  tube- 
type  sections,  circuit  operation  is  not  assured  when  the  tuoe,  after  being  held  at  a 
low  value  of  plate  current  for  appreciable  periods  of  time,  is  subjected  to  higher 
current  demands.  Examples  of  this  service  are  all  types  of  intermittent  operation 
wherein  heaters  remain  energized  under  conditions  of  very  low  or  no  plate  current. 

3.  2. 14  HEATER  OPERATION.  Attention  should  be  given  to  heater  voltage  toler¬ 
ance  ratings.  Life  and  reliability  of  performance  are  directly  related  to  the  degree 
that  heater  voltage  is  maintained  at  center  rated  values.  The  importance  of  good 
heater  voltage  regulation  on  the  useful  life  of  the  tube  is  evident  from  Table  1-3 
(Parti).  Here  It  is  apparent  that  excessive  heater  voltage  will  hasten  deteriora¬ 
tion  within  almost  every  electron  tube  defect  category. 

3.2.15  BIAS  CONDITIONS.  The  apparent  variability  of  characteristics  of  many 
pentode  tube  types,  as  reflected  in  the  specification,  is  greatly  reduced  through  the 
use  of  cathode  bias  under  test  conditions.  IL  can  be  expected,  therefore,  in  appli¬ 
cations  employing  fixed  bias,  that  characteristic  variability  will  exceed  that  which 
is  evident  for  such  types  under  MIL-E-1  test  conditions. 

3.  2. 16  GRID  RETURN  RESISTANCE.  Caution  should  also  be  exercised  in  the  choice 
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of  grid  return  resistance  ratification  assurance  on  life  is  lost  if  the  resistance 
chosen  has  a  value  gre>  it  than  that  specified  in  the  intermittent  life  test  conditions. 

3.  2. 17  SCREEN  DROPPING  RESISTANCE.  While  ICL-E-1  test  conditions  normally 
employ  a  fixed  value  of  screen  supply  voltage,  the  use  of  a  screen  dropping  resist¬ 
ance  in  a  particular  circuit  application  may  result  in  reduced  characteristic  vari¬ 
ability  from  that  which  is  evident  from  consideration  of  the  specification  limits.  In 
addition,  the  use  of  a  screen  resistance  will  reduce  the  possibility  of  Inadvertently 
exceeding  the  screen  dissipation  rating. 

3.  2. 18  A-C  OPERATION  OF  PLATE  AND  SCREEN.  Considerable  caution  should 
be  exercised  in  supplying  plate  or  screen  potentials  from  alternating  voltage 
sources.  In  such  applications,  the  negative  excursions  afford  an  opportunity  for 
electron  emission  to  the  control  grid,  resulting  in  a  negative  shift  of  bias.  In  addi¬ 
tion,  the  positive  alternating  voltage  peaks  may  draw  cathode  current  sufficient  to 
impair  the  operation  of  the  tube. 

3.  2. 19  PULSE  OPERATION.  In  general,  the  testing  of  all  electron  tubes  is  per¬ 
formed  at  discreet  test  points  and  unless  specific  tests  provide  assurance  of  pulse 
operation,  assumptions  may  not  be  made  regarding  such  operation.  Specification 
assurance  of  characteristic  uniformity  rarely  exists  in  the  positive  grid  region. 
The  attention  of  the  dee  jner  is  again  directed  to  the  observations  concerning  low 
electrode  currents  typical  of  operation  in  pulse  "ircuitry  discussed  in  paragraph 
3.2.13. 

3.2.20  TRIODE  CONNECTION.  Specification  assurance  of  uniformity  in  character¬ 
istics  is  lost  when  pentode  tubes  are  operated  as  triodes. 

3.  2.  21  LOW  SUPPLY  VOLTAGE  OPERATION.  There  is  no  assurance  of  charac¬ 
teristic  uniformity  when  the  tube  is  operated  from  very  low  plate  and  screen  sup¬ 
plies  such  as  28  volts  dc.  In  addition,  low  values  of  screen  voltage  reduce  the  con¬ 
trol  grid  bias  required  for  cutoff  of  plate  current.  With  very  low  values  of  screen 
voltage,  the  cutoff  value  of  bias  may  approach  the  "contact  potential"  of  the  tube 
causing  operation  in  the  questionable  area  of  "Initial  velocity  electron  current. " 

3.  2. 22  SCREEN  GRID  CIRCUIT  PROTECTION,  Designers  should  insure  that  plate 
and  screen  supply  voltages  are  supplied  from  a  common  chassis  plug  or  preferably 
a  common  terminal  wi  Ain  each  individual  chassis  to  prevent  the  accidental  removal 
of  plate  voltage  without  concurrent  removal  of  screen  grid  voltage.  Removing  the 
plate  supply  voltage  with  the 'screen  grid  voltage  remaining  on  can  result  in  exces¬ 
sive  screen  grid  current  and  screen  dissipation,  resulting  in  severe  deterioration 
of  electrical  characteristics,  or  even  destruction  of  the  screen. 
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3.2.23  MICROPHONIC  BEHAVIOR  UNDER  SHOCK  VIBRATION. 


3.2.24  Vibration  testing  and  measurement  is  rarely  performed  at  operating  points 
where  characteristic  assurance  is  already  available  by  means  of  other  acceptance 
tests.  The  specification  limits  of  vibrational  noise  wherever  such  tests  are  made 
on  pentodes  and  dual  control  tubes  are  shown  in  figures  3-9  and  3-10.  In  these 
figures  the  micriphonic  noise  limits  are  referred  back  to  the  respective  grids  of  the 
tubes  involved  by  consideration  of  the  operating  level  of  the  tube  under  test  and  the 
characteristics  of  the  average  tube  of  each  type. 

3.2.25  Similar  comparisons  have  been  made  between  filamentary  types  and  also  be¬ 
tween  power  output  types  both  triodes  and  pentodes.  These  comparisons  are  made  in 
figure  3-11  and  3-12. 
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Figure  3-9.  Equivalent  Grid  Microphonic  Noise 
Limits  for  Receiving  Pentodes 
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Figure  3-10.  Equivalent  Grid  Microphonic  Noise 
Limits  for  Dual  Control  Tubes 
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SECTION  3 


APPLICATION  OF  RECTIFIERS 


3.  3  RECTIFIER  PROPERTIES. 

3.  3. 1  This  section  discusses  rectifier  properties  and  methods  of  treating  them  in 
circuit  design.  In  figures  3-13and3-14  rectifier  tube  types  taken  from  MIL-STD-200C 
electron  tube  list  are  graphically  compared  in  relation  to  their  output  current  and 
inverse  peak  voltage  ratings.  The  c  harts  are  presented  for  comparison  purposes  only 
since  it  is  not  wholly  descriptive  of  the  limiting  conditions  of  operation.  The  con¬ 
ditions  under  which  the  acceptance  tests  are  performed  for  various  rectifiers  are 
given  with  other  Information  In  the  section  on  specific  tube  types  where  a  treatment 
of  acceptance  limits,  characteristic  behavior,  and  permissible  areas  of  operation 
appears. 

3.3.2  PERMISSIBLE  OPERATING  CONDITIONS.  The  permissible  operating  con¬ 
ditions  are  considered  in  relation  to  the  ratings.  In  general,  as  the  operating  con¬ 
dition  approaches  the  ratings,  the  reliability  of  the  design  will  be  adversely  affected, 
since  these  define  the  Uniting  conditions  beyond  which  there  Is  a  complete  absence 
of  operating  assurance. 1/ 

3.  3.  3  RATING  CHARTS.  Inasmuch  as  the  observance  o' correct  rectifier  operation 
depends  on  the  choice  of  several  circuit  parameters  external  to  the  tube,  more  than 
one  permissible  operating  area  may  be  required  to  define  properly  the  region  within 
the  ratings.  Commonly,  three  or  more  "rating  charts"  are  employed  for  such  pur¬ 
poses.  It  must  be  emphasized  that  the  use  of  a  rectifier  within  Its  ratings  implies 
that  it  Is  operating  within  the  permissible  areas  of  each  of  its  rating  charts.  Con¬ 
sideration  of  all  ratings  and  rating  charts  is  therefore  important  in  the  choice  of  an 
operating  point.  It  should  be  borne  in  mind  that  all  ratings  are  based  on  the  "abso¬ 
lute  maximum  system”  and  are  not  to  be  exceeded  under  any  service  condition  (see 
paragraph  1.1.3).  The  rating  charts  which  follow  exemplify  the  corresponding 
charts  for  the  specific  rectifier  tube  types  discussed  later.  Rating  Charts  X,  H,  anu 
m  are  derived  from  the  speciilcation  ratings  by  methods  given  in  the  "Manual  of 
Practice"  for  the  Joint  Electron  Tube  Engineering  Council.  Rating  Charts  I  and  Q 
must  be  used  in  combination,  in  connection  with  the  design  of  capacitive  input  filter 
applications.  Hence,  they  are  presented  side  by  side  to  permit  easy  projection  of 
points  from  one  to  the  other. 

3.3.4  RATING  CHART  I.  A  typical  Rating  Chart  I  is  shown  in  Figure  3-15.  Here 
the  permissible  operating  area  for  both  choke  and  capacitor  input  circuits  is  de¬ 
fined  by  the  maximum  rated  d-c  output  current  (per  plate)  and  the  RMS  plate  volt¬ 
age.  Point  E  corresponds  to  the  intermittent  life  test  condition  given  In  the  applic¬ 
able  MIL-E-1  specification.  Point  C  corresponds  to  the  conditions  of  maximum 

77 

-•  Reference  Table  1-3  in  Part  1. 
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Figure  3-13.  Comparison  of  Output  Currents  and  Inverse  Peak  Voltage 
Ratings  for  Rectifier  Tube  Types 


inverse  peak  voltage  and  maximum  dc  output  current,  as  given  by  the  rating. 

3.3.5  RATING  CHART  IX.  An  example  of  Rating  Chart  II  is  shown  in  Figure  3-16. 
This  chart  is  applicable  only  to  capacitor  input  filter  operation  and  defines  the  per¬ 
missible  operating  area  by  the  maximum  rated  d-c  output  current  per  plate  and  the 
rectification  efficiency  corresponding  to  maximum  rated  steady- state  peak  plate 
current  as  given  in  the  applicable  specification.  Rectification  Efficiency  is  defined 

a8,  DC  Output  Voltage  (Eo) 

Peak  Plate  Voltage  (  / 2Epp/p ) 
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INVE*SE  VOLTAGE  (*pm)  IN  KILOVOLTS 


Figure  3-14.  Comparison  of  Output  Current  and  Inverse  Peak 
Voltage  Ratings  for  High  Voltage  Rectifier  Tube  Types 
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3.3.6  RATING  CHART  m.  Figure  3-17  shows  the  permissible operating  area  as 
defined  by  Ratlin  Chart  m.  This  chart  gives  the  minimum  allowable  reslftance 
effectively  In  series  with  each  plate  of  the  rectifier  tube  for  any  allowable  a-c  plate 
voltage.  The  boundary  conditions  are  derived  from  the  maximum  instantaneous 
surge  current  rating  for  the  tube.  The  effective  sertec.  plate  supply  resistance  per 
plate,  Rs,  may  be  calculated  from  circuit  measurements: 

Rs  *  Rsec  +  N2Rprl  +  Ra 
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Rsec  =  d-c  resistance  of  transformer  secondary/ section 
Rprl  *  d-c  resistance  of  transformer  primary 
Ra  *  d-c  resistance  added  in  series  per  plate 
N  «  transformer  voltage  step-up  ratio  per  section 
With  series  inductance,  series  resistance  may  be  less  than 
shown  provided  i  Surge  rating  is  not  exceeded. 


PLATE  SUPPLY  VOLTAGE  PER  PLATE  IN  VOLTS  RMS 

Figure  3- 17.  Typical  Rating  Chart  III  for  Rectifier  Tube  Types  with 
Capacitor  Input  Filter  Operation 
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3. 3. 7  HIGH  ALTITUDE  OPERATION.  Caution  should  be  exercised  in  the  design  of 
rectifier  circuits  which  wiU  operate  in  unpressurised  enclosures  at  high  altitudes. 
Freedom  from  arc-over  is  not  assured  by  the  specification  if  operation  at  pres¬ 
sures  lower  than  that  equivalent  to  the  maximum  rated  altitude  is  attempted.  In 
addition,  convection  cooling  of  the  rectifier  envelope  may  be  reduced  at  low  atmos¬ 
pheric  pressures  and  endanger  the  operation  due  to  excessive  envelope  tempera¬ 
ture.  High  altitude  derating  is  specified  for  some  rectifier  types  by  suitable  rating 
chartB  set  forth  in  the  individual  specification. 

3.3.8  TIME  DELAY  RATING.  The  simultaneous  application  of  plate  and  heater 
voltage  may  result  in  excessive  cathode  bombardment  and  materially  shorten  the 
useful  life  of  the  tube.  When  this  factor  is  to  be  considered  in  circuit  application, 
time  delays  appear  as  ratings  in  the  applicable  specification.  In  some  cases,  this 
rating  is  also  presented  by  a  rating  chart,  defining  more  completely  the  conditions 
of  input  voltage  and  output  current  for  which  the  application  of  pl  ate  voltage  should 
be  delayed. 

3. 3. 9  HEATER  OPERATION.  Attention  should  be  given  to  heater  voltage  tolerance 
ratings.  Life  and  reliability  of  performance  are  directly  related  tc  the  degree  that 
the  heater  voltage  Is  maintained  at  center  rated  values.  The  Importance  of  good 
heater  voltage  regulation  on  the  useful  life  of  the  tube  Is  evident  from  Table  1-3 
(Part  I).  Here  it  Is  indicated  that  excessive  heater  voltage  will  hasten  deteriora¬ 
tion  within  almost  every  electron  tube  defect  category. 
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SECTION  4 

APPLICATION  OF  DIODES 


3.4  DIODE  PROPERTIES. 

3.4.1  This  section  discusses  diode  properties  and  methods  of  treating  them  in  cir¬ 
cuit  design.  Diode  types  included  in  MIL-STD-200C  are  compared  graphically  in 
Figure  3-18  in  relation  to  their  respective  output  current  and  inverse  peak  voltage 
ratings.  The  chart  is  presented  for  comparison  purposes  only  and  is  not  wholly 
descriptive  of  the  limiting  conditions  of  operation.  The  conditions  under  which  the 
acceptance  tests  are  performed  for  various  diodes  is  given  with  other  information 
in  the  sections  on  specific  types  where  a  treatment  of  acceptance  limits,  character¬ 
istic  variability,  and  permissible  areas  of  operation  appears. 

3. 4.  2  PERMISSIBLE  OPERATING  CONDITIONS.  The  permissible  operating  condi¬ 
tions  are  considered  in  relation  to  the  ratings.  In  general  as  the  operating  condition 
approaches  the  ratings,  the  reliability  of  the  design  will  be  adversely  affected,  since 
these  ratings  define  limiting  conditions  beyond  which  there  is  a  complete  absence  of 
operating  assurance. Figure  3-19.  an  average  plate  characteristic  plot  of  a  typ¬ 
ical  diode,  shows  the  permissible  limits  of  operation  bounded  by  heavy  lines  repre¬ 
sentative  of  the  absolute  maximum  ratings  of  the  type.  Limit  (1)  is  the  maximum 
peak-plate  current  (lb)  rating.  Limit  (2)  is  the  maximum  d-c  output  current  per 
plate  rating. 

3.4.3  Normal  application  of  diodes  in  signal  rectifier  service  --  modulators,  de¬ 
modulators,  limiters,  clippers,  clampers,  etc.,  requires  attention  to  the  shaded 
region  indicated  as  Area  3  on  the  chart.  Area  3,  though  well  within  the  limits  of 
permissible  operation,  is  a  questionable  area  for  small  signal  applications.  Initial 
uniformity  of  electrical  characteristics  in  this  area  and  stabilityof  these  character¬ 
istics  through  life  is  adversely  affected  by  heater  voltage  variation.  Although  indi¬ 
vidual  specifications  may  enforce  control  of  piate  current  balance  between  sections 
of  dual  diodes  in  this  region  under  conditions  of  design  center  heater  voltage,  no 
assuranc  i  of  balance  through  life  may  be  afforded. 

3. 4.4  RATING  CHARTS.  Although  the  diodes  discussed  herein  are  used  primarily  In 
signal  rectification  applications,  at  low  signal  levels,  there  are  other  applications  in 
large  signal  and  supply  voltage  rectifier  service  wherein  rectifier  Rating  Charts  I, 
II  and  in  become  applicable-  On  the  basis  of  their  absolute  maximum  ratings,  such 
charts  have  been  developed  for  individual  types  within  the  signal  diode  category. 
Refer  to  paragraphs  3. 3. 3  through  3,  3. 6  for  a  general  discussion  of  these  charts. 

3.4.5  OTHER  DESIGN  CONSIDERATIONS 

3.4.6  Design  considerations  other  than  the  limitations  discussed  above,  which  are 
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Reference  Table  1-3  in  Part  I. 
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PLATE  VOLTS 

Figure  3-19.  Limits  of  Operation  for  Diodes 

not  immediately  apparent  from  the  specification  include  the  following: 

3. 4. 7  LOW  ELECTRODE  CURRENT.  Unless  otherwise  noted  in  individual  tube  type 
sections,  circuit  operation  is  not  assured  when  the  tube,  after  being  held  at  a  low 
value  of  plate  current  for  appreciable  periods  of  time,  is  subjected  to  higher  cur¬ 
rent  demands.  Examples  of  this  service  are  all  types  of  intermittent  operation 
wherein  heaters  remain  eneivtsed  under  cond"  >ns  of  very  low  or  no  plate  current. 

3. 4. 8  HEATER  OPERATION.  Attention  should  be  given  to  heater  voltage  tolerance 
ratings.  Life  and  reliability  of  performance  are  directly  related  to  the  degree  to 
which  the  heater  voltage  is  maintained  at  center  rated  value.  Specifications  for 
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some  types  enforce  s  control  of  heater  current  toward  a  design  center  value  through 
maximum  limits  on  the  allowable  shift  of  lot  averages  and  a  limit  on  the  spread  or 
dispersion. 
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SECTION  5 


TUBE  TYPE  JAN- J  A3 

3.5  DESCRIPTION. 

3.5.1  Tht  JAN-1A3  1/  is  a  seven  pin.  button  base  miniature,  heater-cathode  type 
U.H.F.  diode. 

3.5.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage .  1.4  Vdc 

Cathode  . . . . Coated  Unipotential 

3.5.3  MOUNTING.  Not  specified. 
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Figure  3-20.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-1A3 

3.5.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.5.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage .  1.4  Vdc  ±  15% 

Peak  Inverse  I  late  Voltage .  365  v 

Steady  State-  Peak  Plate  Current  .  5.5  ma 

DC  output  current . 0.55  mAdc 

Heater  Cathode  Voltage  .  100  V 

*  Altitude  Rating . .  10,000  ft 


*  No  test  for  this  rating  exists  in  the  specif  icaticn. 

1/  The  values  and  specification  comments  presented  in  this  section  are  re¬ 
lated  to  MIL -E -1/1 9  dated  5  February  1953. 
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3.5.6  TEST  CONDITIONS  AND  CHARACTERISTICS. 

3.5.7  Test  conditions  and  characteristics  are  as  follows: 


Heater  Voltage,  Ef .  1.4  Vdt 

Secondary  Voltage  to  Plate,  Epp .  50  Vac 

Series  Resistance,  Rp . 0.1  Meg 

Load  Capacitor,  CL  .  2  uf 


3.5.8  ACCEPTANCE  TEST  LIMITS. 

3.5.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by  the 
the  specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  in¬ 
tended  to  include  all  the  properties  for  which  measurement  limits  are  provided. 
Specification  MIL-E -1/1 9  dated  5  February  1953  should  be  referenced  to  determine 
further  assurance  of  satisfactory  operation  in  any  specific  application.  Measurement 
conditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Charac¬ 
teristics,  unless  otherwise  indicated. 


TABLE  3-4.  ACCEPTANCE  TEST  LIMITS  OF  JAN-1  A3 


MEASUREMENT 

LIMITS 

PROPERTY 

CONDITIONS 

INITIAL 

LIFE 

TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

162 

— 

— 

mArie 

Operation  Io 

Ef  =1.  I  V 

— 

0.30 

— 

mAdc 

Emission  Is 

Heater-Cathode 

Eb  =  10  Vdc 

Ef  =1,1  V 

mAdc 

Leakage  Ihk 

hhk  —  Eo 

uAdc 

Resonant  Frequency 

F  =500  me 

EE  SPECIFIC 

i 

A  TION  FO 

R  LIMITS) 

Capacitance  Cpkl 

Ef~  0 

m 

— 

uui 

(unshielded)  Cph 

Ef  — 0 

DEI 

— 

— 

uuf 

Chk 

Ef  =  0 

0.8 

— 

uuf 

3.5.10  APPLICATION. 

3.5.11  SIGNAL  RECTIFIER  SERVICE:  In  the  application  of  JAN-1A3  in  signal  rec¬ 
tifier  and  discriminator  service.  Fig.  3-21  relates  boundaries  of  permissible  op¬ 
eration  and  the  questionable  area  of  operation,  to  the  plate  characteristic. 

3.5.12  Permissible  steady  state  peak  plate  current  is  limited  to  5.5  milliamperes, 
to  define  boundary  (1),  and  dc  output  current  is  limited  to  0.55  milliamperes,  to  de¬ 
fine  boundary  (2).  Area  (3)  is  defined  as  questionable  from  the  standpoint  of  un¬ 
iformity  and  stability  of  plate  current  in  low-level  signal  applications.  Reference 
should  be  made  to  Section  1.3.4  for  a  review  of  the  effects  of  initial  electron  veloc¬ 
ity  and  contact  potential  in  tubes  in  general,  where  the  control  grid  currents  dis¬ 
cussed  are  equivalent  to  plate  currents  in  signal  diode  application. 
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3.5.13  SUPPLY  VOLTAGE  RECTIFIERSERVICE:  Rating  Charts  for  supply  voltage 
rectifier  service  are  not  provided  for  the  JAN-1A3. 

3.5.14  OTHER  CONSIDERATIONS. 

3.5.15  HEATER  VOLTAGE:  See  paragraph  3.4.8. 

3.5.16  LOW  ELECTRODE  CURRENT.  See  paragraph  3.4.7. 


I»UTE  VCXTAGC  IN  VOITS 


Figure  3-21.  Permissible  Limits  of  Operation  for  Tube  Type  JAN -1  A3 
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3.5.17  TYPICAL  CHARACTERISTICS. 

3  5  18  The  chart  below  presents  the  Static  Plate  Characteristic  of  JAN-1A3,  re¬ 
produced  from  data  published  by  the  original  KETMA  registrant  of  the  type.  The 
extent  of  variation  which  may  be  exhibited  among  individual  tubes  cannot  be  derived 
irom  the  specification  which  provides  only  a  minimum  limit  on  emission. 
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Figure  3-22.  Typical  Plate  Characteristic  for  Tube  Type  JAN-1A3 
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SECTION  6 


TUPE  TYPE  JAN-1AD4 


3.6  DESCRIPTION. 

3.6.1.  The  JAN-1AD4  \J  is  a  5  lead,  pinch  press,  subminiature  RF  sharp  cut-off 
filamentary  receiving  pentode  with  a  metallic  shield  coating. 

3.6.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows; 

Filament  Voltage . 1,25  Vdc 

Filament  Current  .  88-112  mAdc 

Cathode .  Coated  Filament 

3.6.3  MOUNTING.  Not  specified. 
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HAD  EXAMTTB  TO*  MUNC1  IMAU.  OOWME  HI  MW  000  TOOM  TWO  SUM  TO  JJO  TOO*  THI  C4A JO. 

A1THNATTVI  LIAO  HNOTN  IMAU  H  JOO  X  Oil  WMH(  CUT  ISAM  AM  HQUHI  IT  TOOCUMMINT 
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Figure  3-  23,  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN -1  AIM 


1/  The  values  and  specification  comments  presented  in  this  section  arc  related  to 
MIL -E-1/20A  dated  9  July  1953. 
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3.6.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.6.5  The  absolute  system  ratings  are  as  follows: 


Filament  Voltage . 1.25  ±  0.25  Vdc 

*  Plate  Voltage . . 100  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

*  Screen  Grid  Voltage,  Maximum . 100  Vdc 

*  Cathode  Current,  Maximum . 7.0  mAdc 

*  Altitude  Rating  . * .  .  10,000  ft 


3.6.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.6.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef .  1.25  Vdc 

Control  Grid  voltage,  Eel  . .  0  Vdc 

Plate  Voltage,  Eb . 45  Vdc 

Screen  Voltage.  Ec2 . 45  Vdc 

Control  Grid  Series  Resistance .  2  Meg 

3.6.8  ACCEPTANCE  TEST  LIMITS. 


3.6.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  in- 

TABLE  3-5.  ACCEPTANCE  TEST  LIMITS  OF  JAN-1AD4 


—I 

PROPERTY 

MEASUREMENT 

CONDITIONS 

LIV 

[ITS 

UNITS 

INIT 

1AL 

LIFE  TEST 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

If 

88 

112 

— 

.... 

mA 

Transconduct- 

ance  (1) 

Sm 

Ef  =  1.  0  Vdc 

1200 

2500 

— 

— 

umhos 

Transconduct- 

ance  (2) 

Sm 

1500 

2500 

1200 

"  "  - 

umhos 

Plate  Current  (1)  lb 

1.  9 

4.  1 

— 

— 

mAdc 

Screen  Grid 

Current 

lc2 

0.5 

i.  3 

— 

mAdc 

Plate 

resistance 

Rp 

0.2 

“  “  " 

“  ~  - 

— 

Meg 

Capacitance 

Cgp 

— 

0.  01 

— 

— 

uuf 

Cin 

3.0 

5.  0 

— 

— 

uuf 

Cout 

3.0 

5.0 

— 

— 

uuf 

Grid  Current 

Ic 

Ecl=  -0.  5  Vdc 

— 

-0.5 

— 

— 

uAde 

Rgl  =  0.  1  Meg 

*  No  test  at  this  rating  exists  in  the  specification. 
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tended  to  include  all  the  properties  for  which  measurement  limits  are  provided. 
Specification  M1L-E-1/20A  dated  9  July  1953  should  be  referenced  to  determine 
further  assurance  of  satisfactory  operation  in  any  specific  application.  Measure¬ 
ment  conditions  are  the  came  as  stated  under  Test  Conditions  and  Design  Center 
Characteristics,  unless  otherwise  indicated. 

3.6.10  APPLICATION. 

3.6.11  The  chart  below  shows  the  permissible  operating  area  for  JAN-1AD4  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/20A  dated  9  July,  1953.  A  discussion  of  the  per¬ 
missible  operating  area  for  pentodes  may  be  found  in  paragraph  3.2.2  through  3.2.8. 


Figure  3-24.  Typical  Static  Characteristics  of  Tube  Type  JAN-1AD4;  Permissible 

Area  of  Operation. 

3.6.12  The  following  table  lists  general  considerations  for  the  applications  of  this 
type.  The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 
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TABLE  3-6.  APPLICATION  PRECAUTIONS  FOR  JAN-1AD4 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27. 

1.3.37,  1.3.51,  1.3.55,  3.2.14 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low  1.3.4,  1.3.9.  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Fixed,  1.3.8,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 

Current 

Control  Grid,  1.3.4,  1.3.9,  1.3.23,  3.2.9 

Screen  Grid,  3.2.3 

Interelectrode  Leakage,  1.3.14 

Gas,  1.3.9,  3.2.9 

Control  Grid  Emission,  1.3.18 

Cathode,  Thermionic  Instability,  1.3.37 


Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 


Temperature 


Bulb  and  Environmental,  3.2.4 


Resistance 

Control  Grid  Series,  1.3.9,  1.3.19,  1.3.22 
1.3.23,  3.2.16 

Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode,  2.1.3,  3.2.15 

Miscellaneous 

Plus  Operation,  3.2.19 
Shielding,  3  ?-.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.6.13  VARIABILITY  OF  CHARACTERISTICS. 

3.6.14  The  following  charts  show  the  variation  which  must  be  expected  among  in¬ 
dividual  tubes.  The  variability  boundaries  were  determined  from  the  specified 
acceptance  limits. 

3.6.15  The  charts  below  present  the  limit  behavior  of  static  plate  characteristics 
for  JAN-1AD4  as  defined  by  MIL-E-1/20A  dated  9  July  1953. 
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0  JO  *0  40  U  100  130  1*0 

riATi  vcxtacc  m  voirt 


Figure  3-25.  Limit  Plate  Characteristics  of  Tube  Type  JAN-  1AD4;  Variability  of  Ic 2 
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Figure  3-26. 


Limit  Plate  Characteristics  of  Tube  Type  JAN-1AD4;  Variability, oi  lb 
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rvvTt  AND  G#1D  #1  CUftftEWT  IN  MUUAMPMES 


3.6.10.  The  chart  below  presents  the  limit  behavior  of  transfer  data  for  JAN-1AD4 
as  defined  by  MIL-E-1/20A  dated  9  July  1953. 


55  4  5  35  IS  15  050 


QUO  VCXTAGt  IN  VCKTS 


Figure  3-27.  Limit  Transfer  Characteristics  of  Tube  pe  JAN  1AD4;  Variability 

of  lb  and  Ic2. 
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3.6.17  DESIGN  v.  ENTER  CHARACTERISTIC?. 


3.6.18  These  ical  curves  have  been  obtained  from  data  published  by  the  original 
RETMA  registrant  of  this  type. 

3.6.19  The  chart  below  presents  the  Static  Plate  Characteristics  of  JAN-1AD4. 


o  to  40  40  10  100  120  1*3 


PLATt  VOtTAGI  IN  VOIT* 


Figure  3-28.  Typical  Static  Plate  Characteristics  for  Tube  Type  JAN-1AD4 
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Figure  3-29.  Typical  Transfer  Characteristics  of  Tube  Type  JAN-1AD4 
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ONOOCTAMCE  IN  MlCI 


SECTION  7 


TUBE  TYPE  JAN-1AH4 


3.7  DESCRIPTION. 

3.7.1  The  JAN-1AH4  1/  is  a  5  lead  pinch  presr,  subminiature,  pentode  with  a  me¬ 
tallic  shield  coating. 

3.7.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Filament  Voltage . 1,25  Vdc 

Filament  Current  .  36-44  mA 

Cathode  . Coated  Filament 


3.7.3  MOUNTING.  Not  specified. 
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Figure  3-30.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-1AH4 


1/  The  values  and  specification  comments  presented  in  this  Section  are  related 
to  MIL-E -1/316  dated  14  August  1953. 


WADC  TR  55-1 


3-46 


3.7.4  RATING,  ABSOLUTE  SYSTEM. 


3.7.5  The  absolute  system  ratings  are  as  follows: 


Filament  Voltage . 1.25  ±  0.25  Vdc 

*  Plate  Voltage . 100  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

*  Screen  Grid  Voltage . 100  Vd_ 

*  Altitude  Rating  .  10,000  ft 

3.7.6  TEST  CONDITIONS. 

3.7.7  Test  conditions  are  as  follows: 

Heater  Voltage,  Ef .  1.25  Vdc 

Plate  Voltage,  Eb  . . 45  Vdc 

Control  Grid  Voltage,  Eel .  0  Vdc 

Screen  Grid  Voltage,  Ec2  . .  45  Vdc 

Control  Grid  Series  Resistor .  5  Meg 


3.7.8  ACCEPTANCE  TEST  LIMITS. 

3.7.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 

TABLE  3-7.  ACCEPTANCE  TEST  LIMITS  OF  JAN-  1AH4 


MEASUREMENT 

LIMITS 

PROPERTY 

CONDITIONS 

INITIAL 

LIFE  TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

If 

36 

44 

— 

— 

mA 

Transconduct- 

ance  (1) 

Sm 

550 

950 

400 

— 

umhos 

Transconduct- 

ance  (2) 

Sm 

Ef=  1.  0  V 

450 

— 

— 

— 

umhos 

Plate  Current 

lb 

0.45 

1.  1 

— 

mAdc 

Screen  Grid 

Current 

Ic2 

0.  12 

0.  28 

— 

mAdc 

Capacitance 

Cgp 

Cin 

2.7 

0.  01 

4.  2 

... 

uuf 

uuf 

Cout 

3.8 

5.  2 

— 

— 

uuf 

Grid  Current 

Icl 

Ed  =  -0.  5  Vdc 
Rgl=  0.  5  Meg. 

— 

-0.  5 

— 

-1.0 

uAdc 

1 _ 

Max 

- _J 

*  No  test  of  operation  at  this  rating  exists  in  the  specification. 
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include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/318  dated  14  August  1853  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Chara¬ 
cteristics,  unless  otherwise  indicated. 

3.7.10  APPLICATION. 

3.7.1 1  The  chart  below  shows  the  permissible  operating  area  for  JAN-1AH4  as  de¬ 
fined  by  the  ratings  in  MIL-E -1/316,  dated  14  August  1953.  A  discussion  of  the  per¬ 
missible  operating  area  for  pentodes  may  be  found  in  paragraphs  3.2.2  through  3.2. 
7  of  this  manual. 


Figure  3-31.  Typical  Static  Characteristics  of  Tube  Type  JAN-1AH4;  Permissible 

Area  of  Operation 

3.7.12  The  following  table  lists  general  considerations  for  the  application  of  this 
type.  The  paragraph  numbers  refer  to  the  applicable  section  or  paragraph  of  this 
manual . 
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TABLE  3-8.  APPLICATION  PRECAUTIONS  OF  JAN-1AH1 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid; 

S  ipply,  3.2.8 
i  rotection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Fixed,  1.3.8,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2  0,  3.2.2) 

Resistance 

Control  Grid  Series,  1.3.9,  1,3.19 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode,  2.1.3,  3.2.15 

Temperature 

Bulb  and  Environmental,  3.2.4 


Current 


Control  Grid.  1.3.4,  1.3.9,  1.3.23,  3.2.9 

Screen  Grid,  3.2,3 

Interelectrode  Leakage,  1.3.14 

Gas,  1.3.9,  3.2.9 

Control  Grid  Emission,  1.3.18 

Thermionic  Instability,  1.3.37 

Dissipation 


Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Miscellaneous 


Pulse  Operation,  3.2.19 

Shielding,  3,2.4 

Intermittent  Operation,  3.2.13 

Triode  Connection,  3.2.20 

Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.7.13  VARIABILITY  OF  CHARACTERISTICS. 

3.7.14  The  folio  wing  charts  show  the  amount  of  variation  which  must  bo  expected  be¬ 
tween  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac - 
ceptance  limits  given  in  the  applicable  specification. 

3.7.15  The  limit  chart  on  the  following  page  presents  the  limit  behavior  of  static 
plate  characteristics  for  JAN-1AH4  as  defined  by  MIL-E-1/316,  dated  14  August 
1953. 


WADC  TR  55-  i 


3-49 


Figure  3-32.  Linrt  Plate  Characteristics  of  Tube  Type  JAN-1AH4;  Variability  of  lb 

3.7.16  DESIGN  CENTER  CHARACTERISTICS. 

3.7.17  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  the  type. 

3.7.1b  The  chart  below  presents  the  average  transfer  data  for  JAN-1AH4. 
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Figure  3-33.  Typical  Transfer  Characteristics  of  JAN-1AH4 
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Figure  3-34.  Typical  Static  Plate  Characteristics  of  JAN-1AH4 
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SECTION  8 


TUBE  TYPE  JAN-1  B3GT 


3,8  DESCRIPTION, 

3.8.1  The  JAN-1BJGT  U  is  a  6  pin,  octal  base,  half-wave,  high  vacuum  rectilier 
suitable  in  applications  where  the  dc  load  current  does  not  exceed  2.2  milliamperes. 

3.8.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage . 1.25  Vac 

Cathode .  Coated  Filament 


3.8.3  MOUNTING.  Not  specified. 

CA*  *«AU 
•Cl  1 


.•  4  ?0  NQAL 
>  WO.'  .005 


i 


ICAO  CONNECTIONS 


NOTt 


AU  P*N$  003 


a 


Oii  MAX 


»  -1.713  MIN 
1  273  MAX 


INIttMf DIXIE  SlfOPi  'HEU  OCT XI  ANN  UU 

■m 


AU  DIMENSIONS  IN  INCHES 

•tEEEXS  TO  JET  EC  PUfcJCATJON  X>  GJI  FEMUAJTr  1»49 

"ON  FINISHED  TDM,  ADO  0030  FO*  SOCDO 

NOTE  CONNECTING  PINS  1.  S.  S  AND  I  TO  PIN  7  EXTHNAUT 
IS  PEXMlSSItiE  TO  tEDDCE  COtONA  OISChxXOE 
OTHHWiSE  PINS  1,  3.  3  AND  I  MAY  NOT  M  USED 

Figure  3-35.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-1B3GT 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
~~  MIL-E-1  '748A  dated  23  December  1955. 
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3.8.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.8.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage .  1.25  Vac  ±.10% 

Peak  Inverse  Plate  Voltage . 33  Kv 

Peak  Anode  Current . 18.7  ma 

Output  Current .  2.2  mAdc 

Minimum  supply  source  Impedance  (at  maximum 
voltage  and  current  ratings) .  105,000  ohms 

*  Frequency .  300  KC 

•  Altitude  Rating .  10,000  ft 

3.8.6  TEST  CONDITIONS. 

3.8.7  Test  conditions  are  as  follows: 

deater  Voltage,  Ef . 1.25  Vac 

Peak  inverse  Plate  ✓oltage,  epx  .  33  Kv 

Minimum  Frequency . 75  Kc 

3.8.8  ACCEPTANCE  TEST  LIMITS. 


3.8.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  in- 

TABLE  3-9.  ACCEPTANCE  TEST  LIMITS  OF  JAN-1B3GT 


MEASUREMENT 

LIMITS 

PROPERTY 

CONDITIONS 

INITIAL 

LIFE  TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Filament  Current 

If 

180 

220 

1 

1 

— 

mA 

Operation  (2) 

Eo 

R  =■  *A)0  Meg 

17.5 

— 

m 

— 

kVdc 

C-  =  400  uuf 

ia 

epx  —  40  kv 

ti  — ~  —a  a- 
\t-VOt  VU11C  l(Ul  IU 

exceed  1  minute) 

Emission 

Is 

Eb  -100  Vdc 

Ef  =1. 10  Vdc 

5.  0 

15.  0 

3.  0 

— 

mAdc 

Capacitance 

Cpf 

- 

1.0 

2.0 

— 

— 

uuf 

•  No  tests  at  this  rating  exists  in  the  specification. 
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!  tended  to  include  all  the  properties  for  which  measurement  limits  are  provided. 

Specification  M1L-E-1/748A  dated  23  December  1955  should  be  referenced  to  deter¬ 
mine  further  assurance  of  satisfactory  operation  in  any  specific  application.  Meas¬ 
urement  conditions  are  the  same  as  stated  under  Test  Conditions  unless  otherwise 
indicated, 

3.8.10  APPLICATION. 

3.8.11  RATING  CHARTS. 

3.8.12  Rating  Charts  I,  n,  and  HI  represent  areas  of  permissible  operation  within 
which  any  application  of  the  JAN-1B3GT  must  fall.  Requirements  of  all  charts  must 
be  satisfied  simultaneously  in  capacitor-input  filter  applications. 

3.8.13  RATING  CHART  I  is  based  on  maximum  rated  peak  inverse  voltage  per  plate 
(epx)  of  33  kilovolts  and  maximum  rated  dc  output  current  (Io)  of  2.2  milliamperes. 
Point  C  corresponds  to  the  simultaneous  occurance  of  these  two  ratings,  permissible 
under  choke  or  capacitor-input  filter  conditions. 

3.8.14  RATING  CHART  n  for  capacitor  input  filter  applications,  is  based  on  max¬ 
imum  rated  dc  output  current  (Io)  and  maximum  rated  steady  state  peak  plate  cur¬ 
rent  of  18.7  milliamperes.  Rectification  efficiency  must  not  exceed  0.85  under  con¬ 
ditions  of  maximum  rated  dc  output  current. 

3.8.15  RATING  CHART  III  for  capacitor  input  filter  it.  based  on  a  maximum  allow¬ 
able  surge  current  (i  surge)  of  150  milliamperes,  as  derived  from  the  specification. 
Minimum  permissible  series  resistance  (Rs)  is  approximately  105,000  ohms  under 
conditions  of  maximum  peak  inverse  voltage  and  current  ratings. 

3.8.16  OTHER  CONSIDERATIONS. 

3.8.17  CORONA  DISCHARGE:  Connecting  pins  1,  3,  5,  and  8  to  pin  7  externally  is 
permissible  to  reduce  corana  discharge,  otherwise,  pins  1,3,  5  and  8  may  not  be  used. 


3.8. i3  HEATER  VOLTAGE:  See  paragraph  3.3.9. 
3.8.19  ALTITUDE:  See  paragraph  3.3.7. 
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Figure  3-38.  Rating  Chart  III  for  the  Tube  Type  JAN-1B3GT 
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3.8.20  AVERAGE  CHARACTERISTICS. 


3.8.21  The  chart  below  presents  the  Static  Plate  Characteristic  of  JAN-1B3GT,  re¬ 
produced  from  data  published  by  the  original  RETMA  registrant  of  the  type.  The 
extent  of  variation  which  may  be  exhibited  among  individual  tubes  was  derived  from 
the  specification  which  provides  minimum  and  maximum  limits  on  emission,  at  Eb  = 
100  Vdc,  of  S.O  and  15.0  mAdc  respectively. 


Figure  3-39.  Typical  Plate  Characteristics  of  Tube  Type  JAN-1B3GT 
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SECTION  9 


e  - 
he 
m 


TUBE  TYPE  JAN-1Z2 


3.9  DESCRIPTION. 

3.9.1  The  JAN-lZ21/is  a  7  pin  button  base,  miniature,  high  vacuum  rectifier  (half 
wave). 


3  9.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows; 

Heater  Voltage . 1.25  V 

Cathode  .  Thoriated  Tungsten 

3.9.3  MOUNTING.  Not  specified. 


CAP 

i*l«TK>  WINIATUlf 

•Cl  3 


NOTE- 


040?- 002  WA 
7  HNS 


4j“~  43" 

'  *  s 
43  43 

i  •'  o  » 

43*  43' 


*  373 


WJNIATlIIE  7  PIN  SunON 
f  7  !  ■ 


•»»S*5  TO  JfTfC  PUttICATION  30031,  FtMUAKT  1P4P 
All  DIMENSIONS  W  INCHES 
NOTE 

PINS  1.  3.  4  AND  6  .utf  CONNECTED  TO  AN  INTEtNAl  SHIEIO 


Figure  3-40.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-1Z2 


\J  The  values  and  specification  coir, merits  presented  in  this  section  are  related  to 
MIL-E -1/29  dated  5  February  1953. 
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3.9.4  RATING,  ABSOLUTE  SYSTEM. 


3.9.5  The  absolute  ratings  are  as  follows; 

*  Maximum  Frequency  . .  200  Kc 

Heater  Voltage  . .  .  1.25  Vac  ±  5% 

Peak  Inverse  Plate  Voltage  . .  15  kv 

Steady  State  Peak  Plate  Current,  ib  . 8.5  ma 

Output  Current . . .  1.5  mAdc 

*  Altitude  Rating  . .  10,000  ft 

3.9.6  TEST  CONDITIONS. 

3.9.7  Test  conditions  are  as  follows; 

Heater  Voltage,  Ef  . 1.25  Vac 

Peak  Inverse  Plate  Voltage,  epx .  15  kv 

Load  Resistance,  RL  .  4.2  meg 

Load  Capacitance,  CL . .  0.01  uf 

Output  Current,  Io  . 1.5  mAdc 


3.9.8  ACCEPTANCE  TEST  LIMITS. 

3.9.9  The  fo’iowing  table  summarizes  certain  salient  requirements  set  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  The  table  is  in  no  wise  intend¬ 
ed  to  include  all  the  properties  for  which  measurement  limits  are  provided.  Speci¬ 
fication  MIL-E-1/29  dated  5  February  1953  should  be  referenced  to  determine 
further  assurance  of  satisfactory  operation  in  any  specific  application.  Measure¬ 
ment  conditions  are  the  same  as  stated  under  Test  Conditions  unless  otherwise  in¬ 
dicated. 

TABLE  3-10.  ACCEPTANCE  TEST  LIMITS  OF  JAN-1Z2 


1 

PROPERTY 

- - - - - - - 

mEASu«EMt'NT 

CONDITIONS 

LIMITS 

UNITS 

INH 

riAL 

LIFE 

TEST 

MIN 

MAX 

MIN 

MAX 

_ 

Filament  Current 

If 

245 

285 

— 

mA 

Emission 

Is 

Ef  -1.  35  V 

9.5 

-  -  - 

8.  5 

- _ 

mAdc 

_ . _ 

Eb=  100  Vdc 

3.9.10  APPLICATION. 

3.9.11  RATING  CHARTS. 


*  No  test  at  this  rating  exists  in  the  specification. 
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3.0.12  Rating  Charts  I,  II,  and,  in  represent  areas  of  permissible  operation  within 
wi^ch  any  application  of  the  JAN-1Z2  must  fall.  Requirements  of  a'l  charis  must  be 
satisfied  simultaneously  in  capacitor -input  filter  applications. 

3.9.13  RATING  CHART  I  is  based  on  maximum  rated  peak  inverse  voltage  (epx)  of 
15  kilovolts  and  maximum  rated  dc  output  current  (Io)  of  1.5  milliamperes.  Point 
C  is  derived  from  like  test  conditions  of  max  rated  dc  output  current,  peak  inverse 
plate  voltage,  and  steady  state  peak  plate  current. 

3.9.14  RATING  CHART  n  for  capacitor  input  filter  applications,  is  based  on  max¬ 
imum  rated  dc  output  current  (Io)  and  maximum  rated  steady  state  peak  plate  current 
of  8.5  milliamperes  per  plate.  Rectification  efficiency  must  not  exceed  0.65  under 
conditions  of  maximum  rated  dc  output  current. 

3.9.15  RATING  CHART  III  for  capacitor  input  filter  is  oased  on  maximum  surge 
current  (i  surge)  of  25  milliamperes,  as  derived  from  specification  minimum  per¬ 
missible  source  impedance  of  300,000  ohms  under  conditions  of  maximum  permissi¬ 
ble  supply  voltage. 

3.9.16  OTHER  CONSIDERATIONS. 

3.9.17  HEATER  VOLTAGE:  See  pavapraph  3.3.9. 

3.9.18  ALTITUDE:  See  paragraph  3.3.''. 

3.9.19  AVERAGE  CHARACTERISTICS. 

3.9.20  Figure  3-44  presents  the  Static  Plate  Characteristic  of  JAN-1  Z2,  re¬ 
produced  from  data  published  by  the  original  RETMA  registrant  of  the  type.  The 
extent  of  variation  which  may  be  exhibited  among  individual  tubes  cannot  be  derived 
from  the  specification  which  provides  only  a  minimum  limit  on  emmission. 
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Figure  3-41.  Rating  Chart  I  for  the  Tube  Type  Figure  3-42.  Rating  Chart  II  for  Tube  Type 

JAN-1Z2  JAN-1Z2 


Figure  3-43.  Rating  Chart  ID  for  JAN-  1Z2 


Figure  3-44.  Typical  Plate  Characteristics  for  JAN-1Z2 
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Figure  3-45.  Typical  Filament  Characteristics  for  JAN-1Z2 
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SECTION  10 


TUBE  TYPE  JAN-2B22 

3.10  DESCRIPTION. 

3.10.1  The  JAN-2B22  1/  is  a  6  pin,  octal  base,  U.H.F.  diode. 

3.10.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage . 6.3  Vac 

Cathode  . Coated  Unipotential 


3.10.3  MOUNTING.  Not  specified. 
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.0*33;  .003 


-V — ® - - 

*  (*'  j 

-h> 
si  31 

vm 

• . —  NO  _ 

_  .  L 

IT 

J 

r 

tEE. 

DIMENSION  | 

**  A 

MIN. 

MAX. 

I’M. 

**  • 

1.312  DIA. 

**  C 

1.21 6  DIA 

1.336  DIA. 

•o 

1.023  DIA. 

1.039  DIA. 

•1 

.•06  DIA. 

.11 S  DIA. 

*F 

.475 

.505 

•o 

1.350 

•*  H 

.395 

.455 

**  J 

.1*0 

.210 

•K 

.360 

.390 

•*t 

••M 

.013 

.027 

,  \  \ 


I^J  MAX  o  • 


»■  300-317 
1.371  MIN  * 

I  313  MAX. 


•  •Non  1  S*!*o»  pWN  *rt*.«ol  nHoxo  o» 

•■too*  boN  pint.  MIN  .100  **$1. 


0*0  « 


as* 

33H  V- 
S'  45* 


••  1MAU  WA7W  ANN 
OCT  A*  UK  14-33 


•Not*  3  Cotbodo  »*  xooootttoo  1  ooodo  i  ^ 

<M.M  INf  N  MN*  «"**•  « 

Non  3  OIom  *o"  -Nt  .rt*«d  boyood  «df*  o»  oood# 

Non  4  T.I...OO.  4~  ■>-  -**»T  *•  **"*  -*-*•  *k*  "  *,t*^ 


Non  5-  4*»  IN* 


Figure  3-46.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-2B22 

17  The  values  and  specification  comments  presented  in  this  section  are  related  to 
“  MIL-E -1/736  dated  17  December  1954. 
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3.10.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.10.5  The  absolute  system  ratings  are  as  follows: 
Maximum  Frequency  at  which  maximum 


ratings  apply . FI,  1200  Mi- 

Heater  Voltage .  ...  6.3  ±  5'/.  Vac 

**  Peak  Plate  Voltage  .  100  v 

Peak  Inverse  Plate  Voltage  .  300  v 

Heater -Cathode  Voltage .  100  v 

**  Steady  State  Peak  Plate  Current  .  1.0  a 

Plate  Current .  20  mAdc 

Output  Voltage .  150  Vdc 

Cathode  Conditioning  Time,  tk  .  60  Sec 

*  Seal  Temperature  .  200  C 

♦  Altitude  Rating . 10,000  ft 

3.10.6  TEST  CONDITIONS. 

3.10.7  Test  Conditions  are  as  follows: 

Heater  Voltage,  Ef .  6.3  Vac 

Plate  Current . 20  mAdc 

Cathode  Conditioning  Time  .  300  Sec 


3.10.8  APPLICATION. 

3.10.9  SIGNAL  RECTIFIER  SERVICE:  In  the  application  of  the  JAN-2B22  in  UHF 
rdgnal  rectifier  service,  specification  MIL-E -1/736  dated  17  December  1954  pre¬ 
scribes  that  the  maximum  ratings  are  applicable  up  to  a  maximum  frequency  of 
1200  megacycles,  though  no  performance  tests  are  specified  in  the  UHF  region.  It 
should  be  noted  that  the  specification  prescribes  also  that  the  JAN-2B22  shail  not 
be  operated  more  than  5  microseconds  in  a  100  microsecond  interval,  under  con¬ 
ditions  of  maximum  rated  peak  plate  voltage  or  maximum  rated  peak  plate  current. 

3.10.10  Permissible  steady  state  peak  plate  voitage  is  limited  to  100  volts,  and  peak 
plate  current  to  1.0  ampere,  under  these  conditions.  When  used  in  reference  to 
pulses  the  maximum  rated  peak  plate  current  excludes  the  current  spike.  An  addi¬ 
tional  restriction  should  be  borne  in  mind  by  designers  -  -  a  minimum  cathode  con¬ 
ditioning  ,lme  (tk)  of  60  seconds  must  be  allowed  before  the  application  of  high 
voltage . 

3.10.11  SUPPLY  VOLTAGE  RECTIFIER  SERIVCE:  Not  applicable. 

3.10.12  OTHER  CONSIDERATIONS. 

3.10.13  HEATER  VOLTAGE:  See  paragraph  3,4.8. 

3.10.14  LOW  ELECTRODE  CURRENT;  See  paragraph  3.4.7. 


*  No  test  at  this  rating  exists  in  the  specification. 

**  Tube  shall  not  be  operated  more  than  5  usee  in  a  100  usee  interval. 
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3.10.15  ACCEPTANCE  TEST  LIMITS. 


3.10.16  The  following  table  summarizes  certain  salient  requirements  set  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  ThiB  table  is  in  no  wise  in¬ 
tended  to  include  all  the  properties  for  which  measurement  limits  are  provided. 
Specification  MIL-F-1/736  dated  17  December  1954  should  be  referenced  to  deter¬ 
mine  further  assurance  of  satisfactory  operation  in  any  specific  application.  Meas¬ 
urement  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center 
Characteristics,  unless  otherwise  indicated. 

TABLE  3-11.  ACCEPTANCE  TEST  LIMITS  OF  JAN-2B22 


MEASUREMENT 

LIMITS 

PROPERTY 

CONDITIONS 

INITIAL 

LIFE 

TEST 

UNITS 

MIN 

MAX 

MAX 

Heater  Current 

If 

700 

800 

— 

— 

mAdc 

Tube  Drop 

Etd 

lb  =20  m/  dc 

3.0 

9.0 

— 

10.0 

Vdc 

Pulse  Emission 
Voltage 

eb 

Is  =  0.  90a; 
tp  =  2us 
prr  =500 

— 

150 

-- 

— 

V 

Capacitance 

Cout 

Ef  =0 

1.  9 

2.4 

— 

— 

uuf 

Heater-Cathode 

Leakage 

Ihk 

Ehk  =  100  Vdc 

... 

-20 

uAdc 

Ihk 

Ehk  —  -100  Vdc 

— 

-50 

— 

— 

uAdc 

Insulation 
of  Electrodes 

Rpsh 

25 

— 

— 

— 

Meg 
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SECTION  11 


TUBE  TYPE  JAN-2C40 


3.11  DESCRIPTION. 


3.1J.1  The  JAN-2C40 1/  is  a  six  pin  octal  base  disc  seal  triode  amplifier  and  oscil¬ 
lator  with  an  indirectly  heated  cathode. 

3.11.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage  . 6.3  Vac 

Cathode  . Coated  Unipotential 


3.11.3  MOUNTING.  Not  specified. 
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NOTES; 
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•2  CAIHOOE  R  E  CONNECTION  SURFACE  SMALL  IE  FREE  FROM  WELDING  FLASH  MATERIAL 

3  TOLERANCE  DOES  NOT  APPLE  AT  POINTS  WHERE  SKIRT  IS  CRIMPED  TO  IASE 

4  A  3/64  MAX  RADIUS  CHAMFER  MAY  IE  USED  INSTEAD  OF  ICVEl. 
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•6  THE  ANODE  CAP  GRID  R  F  COT  "ION  AN0  THE  CATMOOE  R-F  CONNECTION  lmxh  CONCENTRIC 
1VIIH  RtVELI  IO  EACH  OTHER  WITHIN  1/64. 

7  TEST  SHALL  IE  MADE  ON  TEN  TUMS  PER  MONTH  WHEN  IN  CONTINUOUS  PRODUCTION.  FAILURE  OF 
MORE  THAN  ONE  TUIE  TO  MEET  THE  TOLERANCE  FOR  ANY  OF  THESE  DIMENSIONS,  SHALL  CAUSE 
THAT  DIMENSION  TO  IECOME  A  DESIGN  ON  All  IOT5  IN  PROCESS 
•••REFERS  TO  JETEC  PUIUCATION  JO-03- 1,  FEIRUARY  1R4R 
••••ON  FINISHED  TUIE,  AOO  0030  FOR  SOLDER 


,  V  ■  A  -S  / 


t 

I  I 


INT  « 

CONN 


ALL  DIMENSIONS  IN  INCHES 


Figure  3-47.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-2C40 


1 /  The  values  and  specification  comments  presented  in  this  section  are  related 
to  MIL-E -1/737  dated  17  December  1954. 
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3.11.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.11.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage . 6.3  i  5^  Vac 

Plate  Voltage .  500  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

Plate  Dissipation  .  6,5  W 

Cathode  Conditioning  Time .  60  sec.  mjn. 

Seal  Temperature .  200  C 

Altitude  Rating .  10,000  ft 


3.11.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.11.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef . .  .  6.3  Vac 

Plate  Voltage,  Eb  . .  250  Vdc 

Cathode  Conditioning  Time .  300  sec. 

Cathode  Resistance,  RJc  . .  200  ohms 

Cathode  Bypass  Capacitance .  1,000  uf 


3.11.8  ACCEPTANCE  TEST  LIMITS. 

3.11.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intend¬ 
ed  to  include  all  the  properties  for  which  measurement  limits  are  provided.  Speci¬ 
fication  MIL-E -4/737  dated  17  December  1954  should  be  referenced  to  determine 
further  assurance  of  satisfactory  operation  in  any  specific  application.  Measure¬ 
ment  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center 
Characteristics,  unless  otherwise  indicated. 


WADC  TR  55-1 


3-69 


TABLE  3-12.  ACCEPTANCE  TEST  LIMITS  OF  JAN-2C40 


PROPERTY 

MEASUREMENT 

1  limit  " 

CONDITIONS 

INI’ 

riAL 

I  LIFE  TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

700 

80C 

— 

— 

mA 

Transconduct- 

ance  Sm 

4400 

5700 

— 

— 

umhos 

Amplification 

Factor  Mu 

27 

44 

— 

— 

— 

Plate  Current  lb 

13 

22 

— 

— 

mAdc 

Grid  Voltage  Ec 

Ec/Ib  =  lOuAdc 

-10 

-26 

— 

— 

Vdc 

Emission  Es 

Vc-V40 

mAdc;  R,  =  0 
k 

10 

___ 

Vdc 

Power  Oscillation  Po 

Eb  =  250  Vdc 

max 

lb  =  25  mAdc 

max 

Rk  -0;  Rg  = 

10, 000 

F  =r  3370  Mc/sec 
nom 

35 

25 

mW 

Capacitance  Cgp 

1.15 

1.40 

— 

uuf 

Cin 

1.90 

2.  35 

— 

— 

uuf 

Cout 

— 

0.  03 

— 

— 

uuf 

Cshk 

30 

200 

— 

— 

uuf 

Grid  Current  Ic 

0 

-1.  0 

— 

— 

uAdc 

Heater- Cathode 

t  =  180  sec. 

Leakage  Ihk 

Ehk  =  +100  Vdc 

— 

20 

— 

— 

uAdc 

Ihk 

Ehk  =  -100  Vdc 

— 

-50 

— 

— 

uAdc 

Insulation  of 

Electrodes  Rk  -  ah 

25 

Meg 

Rh-sh 

25 

— 

— 

— 

Meg 

Rg  -  sh 

25 

— 

— 

— 

Meg 

Rg-p 

25 

— 

— 

— 

Meg 
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3.11.10  The  following  table  lists  general  considerations  for  the  applications  of  this 
type.  The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 

TABLE  3-13.  APPLICATION  PRECAUTIONS  FOR  JAN-2C30 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3,37,  1.3.51,  1.3.55,  3.1.11 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3.1.10, 

28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.'’ 

Cathode,  2.1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3.1.4 
Positive  Grid  Region,  3.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.15 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.1.13 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3, 
3.1.12 


Dissipation 
Plate,  2.1,  3.1.5 
Current 

Control  Grid,  1.3.4,  1.3.9,  1.3.23,  3.1.3 
Plate  low,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.1.3 
Contrcl  Grid  Emiss^in,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Temperature 

Bulb  and  Environmental,  3.1.5 

Miscellaneous 

Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.1.16 
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3.11.1 1  The  chart  below  allows  the  permissible  operating  area  for  JAN-2C4Q  as  de¬ 
fined  by  the  ratings  in  MIL-E  -1/737  dated  17  December  1954.  A  discussion  of  the 
permissible  operating  area  for  triodes  may  be  found  in  paragraphs  3.1.2  through  3. 


Figure  3-48.  Permissible  Operating  Region  of  JAN-2C40 
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3.11.12  VARIABILITY  OF  CHARACTERISTICS. 

3.11.13  The  following  charts  show  the  amount  of  varia.on  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 

3.11.14  The  chart  below  presents  the  limit  behavior  of  static  plate  characteristics 
for  JAN-2C40  as  defined  by  M1L-E-1/737  dated  17  December  1954. 


Figure  3-49.  Limit  Behavior  of  JAN-2C40;  Static  Plate  Data 
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3.11.15  The  chart  below  presents  the  limit  behavior  of  transfer  data  for  JAN-2C40 
as  defined  by  MI L-E -1/737  dated  17  December  1954. 


otto  VCKTAOC  n  vom 


Figure  3-50.  Limit  Behavior  of  JAN-2C40,  Transfer  Data 
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KATE  CUttCNT  IN  Ml 


3.11.16  DESIGN  CENTER  CHARACTERISTICS. 

3.11.17  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  this  type. 


Fioure  5-*l.  C'.atic  i-Ja'-e  t?.arac*erist,c  t  •!  20^ 

Figure  3-51.  Static  Plate  Characteristics  of  JAN-2C40 
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SECTION  12 


TUBE  TYPE  JAN-2E30 


3.12  DESCRIPTION. 

3.12.1  The  JAN-2E30  1/  is  a  7  pin,  button  base,  miniature  instant  heating  beam  pen¬ 
tode  power  amplifier. 


3.12.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 
Filament  Voltage,  AC  or  DC  ...  .  Par.  3.0  Series  6.0  V 

Filament  Current,  Design  Center .  585  -  715  mA 

Cathode . Oxide  Coated  Filament 


3.12.3  MOUNTING.  Filament  plane  must  be  vertical. 


»  /a  MA** 


i  t 


<1  ' 


A 


UH 


I  2 

*  &  - 

Kl'tW  s  S 


a*o  i  am  ex* 

7  PINS  'LAD  CON  NFC.,  IONS 


*  171  • 


MINIATU(£  7  H N  lunON 
E  >  I  1  ■ 


7  PIN  MINIATURE 
«• 


•REFERS  to  JET  EC  PURUCATION  JJ  07  1 
JANUARY  IP*? 

«PHS  TO  JITEC  PURUCATION  X>GJI 
FERRUART  IP** 


1  MEASURE  7 POM  USE  SEAT  TO  Kill  IOP -UNf 
AS  DEI  ((MINED  IT  0.  07  *10 


All  DIMENSIONS  IN  .NCHES 


Figure  3-52.  Outline  Drawing  and  Base  Diagram  of  Tui.-e  Type  JAN-2E30 

3.12.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.12.5  The  absolute  system  ratings  are  as  follows: 

Filament  Voltage . . . Par.  3.0  ±  10% 

Series  6.0  ±  10%  V 

Plate  Voltage . . .  250  Vdc 

Reference  M1L-E-1C  Section  6. 5. 1.1  Plate  Voltage 
Control  Grid  Voltage,  Maxi  mum  Negative  Voltage  -150  Vdc 

Screen  Grid  Voltage . 250  Vdc 

Plate  Dissipation .  10W 

Scret.i  Grid  Dissipation . 2.5  W 

Altitude  Rating .  10,000  ft 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/32  dated  5  February  1953. 
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3.12.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.12.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Filament  Voltage,  El  .  6.0  Vac 

Plate  Voltage,  Eb  .  250  Vdc 

Control  Grid  Voltage,  Eel .  -20  Vdc 

Screen  Grid  Voltage,  Ec2  . .  .  250  Vdc 


3.12.8  ACCEPTANCE  TEST  LIMITS. 

3.12.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by 
the  specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise 
intended  to  include  all  the  properties  for  which  measurement  limits  are  provided. 
Specification  MIL -E -1/32  dated  5  February  1953  should  be  referenced  to  determine 
further  assurance  of  satisfactory  operation  in  any  specific  application. 

3.12.10  Measurement  conditions  are  the  same  ax  stated  under  Test  Conditions  and 
Design  Center  Characteristics,  unless  otherwise  indicated. 


3.12.11  Tests  performed  on  this  tube  indic.de  that  <t  is  suitable  for  use  in  Class  C 
circuitry  as  an  oscillator,  amplifier  or  doubler  at  frequencies  up  to  160  me. 


WADC  TR  55-1 


3-77 


TABLE  3-14.  ACCEPTANCE  TEST  LIMITS  OF  JAN-2E30 
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3.12.12  APPLICATION 


3,12.13  The  chart  below  shows  the  permissible  operating  area  for  JAN-2ES0  as  de¬ 
fined  by  the  ratings  in  M1L-E-1/32  dated  3  February  1953.  A  discussion  of  the  per¬ 
missible  operating  area  for  pentodes  may  be  found  in  paragraphs  3.2.2  through  3. 
.2.7. 


3.12.14  The  following  table  lists  general  considerations  for  the  applications  of  this 
type.  The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  manual. 

TABLE  3-15.  APPLICATION  PRECAUTIONS  FOR  JAN-2E30 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply.  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 

Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Control  Grid,  1.3.4,  1.3.1,  1.3.23,  3.2.9 
Screen  Grid,  3.2.3 


Current  (Cont.) 

Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19,  1.3. 

22,  1.3.23,  3.2.16 
Screen  Grid  Series  3.2.3,3.2.17 
Cathode,  2.1.3,  3,2.ib 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1,3.44 
Microphonics,  1.3.56,  3.2.23 


3.12.15  VARIABILITY  OF  CHARACTERISTICS. 

3.12.16  The  following  charts  Show  the  amount  of  variation  which  must  be  expected 
between  individualtubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  giver,  on  the  specification. 
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3.12.17  The  chart  below  presents  the  limit  behavior  of  static  plate  characteristics 
for  JAN-2E30  as  defined  by  MIL-E-1/32  dated  3  February  1953. 


:ted 

ac- 


Figure  3-54.  Limit  Plate  Characteristic  of  JAN-2E30 
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3.12.18  The  chart  below  presents  the  limit  behavior  of  transfer  data  for  JAN-2E30 
as  defined  by  MIL-E-1/32  dated  3  February  1953. 


t 


OCC  VCHTAO*  M  VOUS 

Figure  3-55.  Limit  Transfer  Characteristics  of  Tube  Type  JAN-2E30 
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3.12.19  DESIGN  CENTER  CHARACTERISTICS. 


3-12.20  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  this  type.  The  charts  below  present  the  Static 
Plate  Characteristics  of  JAN-2E30. 


Figure  3-56.  Typical  Static  Plate  Characteristics  of  Tube  Type  J'‘N-2E30 

Ec2  =  250 


Figure  3-57.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-2E30 

Ec2  =  200 
3-83 
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Figure  3-58.  Typical  Static  Plate  Characteristics  of  Tube  Type 

JAN-2E30;  Ec2  =  150 
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SECTION  13 


TUBE  TYPE  JAN-3A5 

£>.13  DESCRIPTION. 

3.13.1  The  JAW-3A5  1/  is  a  miniature,  filamentary  twin  triode  designed  for  use  a.* 
a  high-frequency  amplifier  or  oscillator  in  portable,  battery-operated  equipment. 
Operation  at  a  filament  voltage  of  either  2.8  vo'ts  or  1.4  volts  is  permitted  by  the 
center -tapped  filament. 

3.13.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Filament  Voltage . Series  2.8  Vdc 

Parallel  1.4  Vdc 

Cathode .  Coated  Filament 

3.13.3  MOUNTING.  Not  specified. 


•  J'»  MAX  « 


0*01 .002  B* 
7  PIN* 


a— 

'  V  ' 

*5*/  *  ..  ‘  AS* 

I  t  .  o  -•  !  > 

,  AS* 


*  VS  * 


MINIATURE  /  PIN  UJTTON 

e  7-1  •  • 


LEAD  COnneCHONS 


7  PIN  MINIATURE 
t-1 
5- J* 


•  mm  to  inK  purucation  js  oj -i. 

JANUARY  I»A» 

•  •  mm  to  jfTfc  purucation  xws-i. 

FERRUART  1749 

1  MEASURE  I  ROM  RASE  SEAT  TO  Wll  TOP-UF* 
AS  DETERMINED  IT  RING  OaOE  OR  *  I  El 

FOR  PAAAU.EL  FILAAAENT  OPERATION, 

PIN  NUMKt  4  IS  POSITIVE,  PIN 
NUMRERt  I  ANO  7  ARE  NEGATIVE 

AU  DIMENSIONS  IN  INCHES 


Figure  3-59.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-3A5 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/33A.  dated  14  January  1954. 
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3.13.4  RATINGS,  ABSOLUTE  SYSTEM. 

3. 15. 5  The  absolute  system  ratings  are  as  follows: 

Filament  Voltage . 1.4  ±  15%  or  2.8  ±  15%  Vdc 


Plate  Voltage  .  150  Vdc 

Reference  MIL-E-lC  Section  6. 5. 1.1  Plate  Voltage 

Cathode  Current  (per  Cathode)  . . 14  mAdc 

Plate  Dissipation  (per  plate)  .  1.0  W 

Altitude  Rating  .  . .  10,000  ft 

3.13.6  TEST  CONDITIONS. 

3.13.7  Test  conditions  are  as  follows: 

Filament  Voltage,  Ef . 1.4  Vdc 

Plate  Voltage,  Eb . 135  Vdc 

Grid  Voltage,  Ec  . -1.5  Vdc 


3.13.8  ACCEPTANCE  TEST  LIMITS. 

3.13.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by 
the  specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  in¬ 
tended  to  include  all  the  pi^perties  for  which  measurement  limits  are  provided. 
Specification  MIL  E-1/33A  dated  14  January  1954  should  be  referenced  to  deter¬ 
mine  further  assurance  of  satisfactory  operation  in  any  speciiic  application.  Meas¬ 
urement  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center 
Characteristics,  unless  otherwise  indicated. 
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TABLE  3-16.  ACCEPTANCE  TEST  LIMITS  OK  JAN-3A5 


MEASUREMENT 

LIM 

UTS 

PROPERTY 

CONDITION 

wn 

vmm 

LIFE 

TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Filament  Current 

If 

200 

240 

— 

— 

mA 

Transconduct- 

ance 

Sm 

;>oeo 

3120 

1690 

... 

umhos 

Amplification 

Factor 

Mu 

13 

17 

— 

— 

Plate  Current  (1) 

lb 

8.3 

16.  7 

— 

... 

mAdc 

Plate  Current  (2) 

lb 

Ec  -  -10.5  Vdc 
Eb  =  90  Vdc 

Test  Each  unit 
separately;  unit 
not  under  test, 

Ec  =  -50  Vdc 

375 

uAdc 

Powei  Oscilla- 

tion  (1) 

Po 

F  =50  me 
Push-pull 

Ib  =  30  mAdc 

Ic  =  6  mAdc 

Rg  =  4000  ohms 

0.45 

W 

Power  Oscilla- 

tlon  (2) 

Po 

Ef  =  1. 1 

0.45 

— 

— 

— 

• 

Capacitance 

Cgp 

Ef  =  0 

2.7 

3.7 

— 

— 

uuf 

(Unshielded) 

Cin 

Ef  =  0 

0.70 

1.  10 

— 

— 

uuf 

Cout 

Ef  =  0 

0.  70 

1.30 

— 

— 

uuf 

Grid  Current 

_ 

Ic 

Units  tied 
together 

0 

—  -  ■ 

-1  5 

— 

— 

uAdc 
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3.13.10  APPLICATION. 

3.13.11  The  chart  below  show;  the  permissible  operating  area  for  JAN-3A5  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/33A  dated  14  JAN  1954.  A  discussion  of  the  per¬ 
missible  operating  area  for  triodes  may  be  found  in  paragraph  3.1.2  through  3.1.6. 


Figure  3-60.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN- 

3A5;  Permissible  Area  of  Operation 
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3.13.12  The  following  table  lists  general  considerations  for  the  applications  of  this 
type.  The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  manual. 

TABLE  3-17.  APPLICATION  PRECAUTIONS  FOR  JAN-3A5 


Voltages 

Heater,  1.3.8,1.3.17.1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Plate: 

High,  3.1.8 
l-ow,  3.1.15 

AC  Operation,  1.3.20,  3.1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4.  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.15 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.1.13 
Cathode,  2.1.3,  3.1.12 

Dissipation 

Plate,  2.1,  3.1.5 


Current 


Control  Grid,  1.3.4,  1.3.9,  1.3.23,  3.1.3 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cross  Currents  in  Multistructure 
Tubes,  1.3.2B 

Cathode,  Thermionic  Instability,  1.3.37 
Temperature 

Bulb  and  Environmental,  3.1.5 


Miscellaneous 


Pulse  Operation,  3.1,14 

Shielding,  3.1.5 
Intermittent  Operation,  3.1.B 
Electron  Coupling  Eflects,  1.3.44 
Microphonics,  1.3.56,  3,1.18 


3.13.13  VARIABILITY  OF  CHARACTERISTICS. 

3.13.14  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 
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3.13.15  The  chart  below  presents  the  limit  behavior  of  static  plate  characteristics 
for  JAN-3A5  as  defined  by  MIL-E-1/33A  dated  14  January  1954. 


KATf  VOLTAG4  IN  VOtlS 


Figure  3-61.  Limit  Plate  Characteristics  of  JAN-3A5 
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3.13.16  DESIGN  CENTER  CHARACTERISTICS. 

3.13.17  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  this  type. 

3.13.18  The  chart  below  presents  the  Static  Plate  Characteristics  ol  JAN-3A5. 


Figure  3-62.  Typical  Static  Plate  Characteristics  of  JAN-3A5 
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SECTION  U 


TUBE  TYPE  JAN-3B4 


3.14  DESCRIPTION. 

3.14.1  The  JAN-3B4  1/  is  a  7  pin,  miniature,  filamentary,  beam  power  amplifier. 

3.14.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Parallel  Series 

Filamei  iltage . 1.25V  2.5  V 

Cathode  . Oxide  Coated  Filament 


3.14.3  MOUNTING.  Any  type  of  mounting  is  adequate. 
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'  MIASUM  FiOM  tASt  SCAT  TO  »ut»  TOT  IINC 
AS  OtTHAUNtD  »Y  KtNO  OAO*  «  '  D 

All  DIMENSIONS  IN  INCrltS 


Figure  3-63.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-3B4 

3.14.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.14.5  The  absolute  system  ratings  are  as  follows: 

Parallel  Series 


*  Filament  Voltage,  Maximum .  1.438V  2.875V 

*  Filament  Yoltage,  Minimum .  1.062V  2.125V 

Plate  Voltage,  Maximum . 150  Vdc 


*  No  test  of  operation  at  this  rating  exists  in  the  specification. 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/34B  dated  17  December  1954. 
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Reference  MIL-E-1C  Section  6.5. 1.1  Plate  Voltage 


*  Control  Grid  Voltage,  Minimum . -75  Vdc 

*  Control  Grid  Current .  1.5  mAdc 

*  Plate  Dissipation . . .  3  W 

*  Screen  Grid  Dissipation .  1.1  W 

*  Plate  Current . . . 25  mAdc 

Screen  Grid  Voltage . 135  Vdc 

*  Altitude  Rating .  10,000  ft 

Frequency  Rating .  100  Me 


3.14.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.14.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef .  2.5  Vac 

Plate  Voltage,  Eb .  200  Vdc 

Control  Grid  Voltage,  Eel  . -25  Vdc 

Screen  Grid  Voltage,  Ec2  . 150  Vdc 


3.14.8  ACCEPTANCE  TEST  LIMITS. 

3.14.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intend¬ 
ed  to  include  all  the  properties  for  which  measurement  limits  are  provided.  Specifi¬ 
cation  MIL-E-1/31B  dated  17  December  1954  should  be  referenced  to  determine 
further  assurance  of  satisfactory  operation  in  any  specific  application.  Measure¬ 
ment  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center 
Characteristics,  unless  otherwise  indicated. 


*  No  test  of  operation  at  this  rating  e.xlsts  in  the  specification. 
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TABLE  3-18  ACCEPTANCE  TEST  LIMITS  OF  JAN-3B4 


MEASUREMENT 

LIMITS 

PROPERTY 

CONDITIONS 

!  INITIAL 

LIFE  TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Filament  Current 

If 

Ef  =  2.  5  V 

150 

180 

— 

— 

mA 

C. r id  Current 

Icl 

Measuring  time, 
i  =  120  Sec. 

0 

-1.5 

— 

— 

uAdc 

Screen  Grid 
Current 

Ic2 

_ _ 

2 

_ 

_  _  _ 

mAdc 

Plate  Current 

lb 

13 

26 

— 

— 

mAdc 

T» ansconduet- 
ance 

Sm 

1400 

2300 

_ 

... 

umhos 

Triode  Ampli¬ 
fication  Factor 

Mu 

Eb  =  Ec2  =150 
Vdc 

2.7 

4.  7 

Primary  Screen 
Emission 

Eb  =0;  L’c2  = 

127  Vdc;  Ed/ 

Pg2  =1W  meas¬ 
uring  time,  t= 
300  sec. 

-  -  - 

200 

uAdc 

Operation  peak 
output  voltage 

ep 

Ebh  =150  Vdc 

Eel  =0;  Ec2  = 

135  Vdc;  Rla= 

1000;  Egl  = 

50  Vac;  Rgl= 

55,  000 

100 

85 

k 

V 

Operation  Screen 
Grid  Current 

lc2 

Ebb  =  150  Vdc 

Eel  =  0;  Ec2— 

135  Vdc;  Rl= 

1000;  Egl  = 

50  Vac 

Rgl  =55,  000 

5.  5 

11 

15 

mAdc 

Activity  Ep 

AEf 

Ef  =  2.  125  Vac 

“  "  ” 

7.  5 

— 

15 

% 

Class  C 

Amplifier 

F  =  100  me 

Eb  =Ec2  =90 

Vdc,  Rgl  = 

45,  000 

Excitation,  eg  = 
35  v  peak;  Max 
Po/Ib  =  15  mAdc 

0.  5 

W 

i 


i 
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3.14.10  The  following  table  lists  general  considerations  for  the  application  of  this 
type.  The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  manual. 

TABLE  3-19.  APPLICATION  PRECAUTIONS  OF  JAN-3B4 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22.  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt.  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4.  3.2.9,  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode,  2.1.3,  3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Control  Grid,  1.3.4,  1.3.9,  1.3.23,  3.2.9 

Screen  Grid,  3.2.3 

Interelect  rode  Lea<iage,  1.3.14 

Gas,  i.3.9,  3.2.9 

Control  Grid  Emission,  1.3.18 

Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2,8 

Miscellaneous 

Pulse  Operation,  3.2.19 

Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.14.11  VARIABILITY  OF  CHARACTERISTICS. 

3.14.12  The  published  technical  data  which  describe  and  define  electron  tubes,  in 
general,  present  only  average  or  center  values.  Consequently  the  variation  inherent 
in  a  typical  characteristic  curve  iB  frequently  overlooked.  The  designer  is  directed 
to  the  specification  of  this  type  wherein  the  variation  of  tube  properties  are  defined 
by  a  series  of  operation  tests.  The  class  A  variability  of  this  type  is  difficult  to 
portray,  inasmuch  as  most  of  the  acceptance  testing  of  this  type  utilize  its  pro¬ 
perties  as  an  oscillator  or  class  C  amplifier. 

3.14.13  DESIGN  CENTER  CHARACTERISTICS. 

3.14.14  These  typical  curves  have  beers  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  this  type. 
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3.14.15  The  charts  below  represent  the  typical  static  plate  behavior  of  JAN-3B4. 

3.14.16  APPLICATION  OF  JAN-3B4. 

3.14.17  The  chart  below  shows  the  permissible  operation  area  for  JAN-3B4  as  de¬ 
fined  by  the  ratings  in  M1L-E-1/34B  dated  17  December  1954.  A  discussion  of  the 
permissible  operating  area  for  pentodes  may  be  found  in  paragraphs  3.2.2  through 
3.2.7  of  this  manual. 


MATE  VCXTAGE  IN  YCHli 


Figure  3-64.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-3B4; 
Permissible  Area  of  Operation 
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HATE  (tfe)  Ot  G«0  #2  (k2)  CUKKENT  IN  MIUIAM^CKES 


Figure  3-66.  Typical  Slatic  Plate  Characteristics  of  JAN-3B4;  Ec2  =150 
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SECTION  15 


TUBE  TYPE  JAN-3V4 


3.15  DESCRIPTION. 

3.15.1  The  JAN-3V4  1/  is  a  7 pin  miniature,  filamentary  pentode,  power,  amplifier. 

3.15.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Para’lel  Series 

Filament  Voltage  .  1.4  2.8 

Filament  Current  . dB-112mADC  44-56  mAdc 

Cathode . . . .  .  Coated  filament 

3.15.3  MOUNTING.  Not  specified. 
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Figure  3-67.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-3V4 


3.15.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.15.5 


The  absolute  system  ratings  are  as  follows: 

Filament  Voltage  . .  1.4  or  2.8  *  15% 

Plate  Voltage  .  100  ^dc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 


Screen  Voltage 
Cathode  Current. 
Altitude  Rating  ■ 


100  V’dc 
13  mAdc 
10,000  ft 


1/  The  values  and  specification  comments  presented  in  this  section  are  related 
to  MIL-F -1/171  dated  20  May  1953. 
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3.15.6  TEST  CONDITIONS. 


3.15.7  Test  conditions  are  as  follows: 


Filament  Voltage.  Ef . 1.4  Vdc 

Plate  Voltage,  E’j . .  90  Vdc 

Control  Grid  Voltage,  Eel . -4.5  Vdc 

Screen  Grid  Voltage,  Ec2  .  90  Vdc 


3.15.8  ACCEPTANCE  TEST  I  TM1TS. 

3.15.9  The  followingtable  summarizes  certain  salient  requirements  set  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intend¬ 
ed  to  include  all  the  properties  for  which  measurement  limits  are  provided.  Speci¬ 
fication  M1L-E -1/343  dated  14  August  1953  should  ue  referenced  to  determine  fur¬ 
ther  assurance  of  Satisfactory  operation  in  any  specific  application.  Measurement 
conditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Cciuer  Chara- 
acterislics,  unless  otherwise  indicated. 

TABLE  3-20.  ACCEPTANCE  TEST  LIMITS  OF  JAN-3V4 


MEASUREMENT 

LIMITS 

PROPERTY 

CONDITIONS 

INITIAL 

LIFE 

TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Filament  Current 

If 

88 

112 

— 

--- 

mA 

Grid  Current 

Icl 

0 

-1.  0 

... 

uAdc 

Plate  Current 

lb 

6.5 

12.  5 

— 

... 

mAdc 

Screen  Current 

Ic2 

1.3 

3.  1 

— 

... 

mAdc 

Transconduct- 

a  nee 

Sm 

1800 

2500 

— 

— 

umhos 

Power  Output  (1) 

Po 

Esig  =3,  2 Vac 

Rp  =  0.  01  Meg 

210 

— 

135 

--- 

mW 

Power  Output  (2) 

Po 

Esig  =3.  2  Vac 

Rp  =  0.  01  Meg 

Ef  =  1.  1  Vdc 

HO 

mW 

Capacitance 

uuf 

(Unshielded) 

Cgl-p 

Ef  =  0 

— 

0.40 

— 

— 

Cin 

Ef  =  0 

3.8 

7.3 

— 

— 

uuf 

Cout 

Ef  =  0 

2.  2 

5.4 

— 

— 

uuf 
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3.15.10  APPLICATION  OF  JAN-3V4. 


3.15.11  The  chart  below  shows  the  permissible  operating  area  for  JAN-3V4  as  de¬ 
fined  by  the  ratings  in  MIL-E -1/171,  dated  20  May  1953.  A  discussion  of  the  pcr- 
missible  operating  area  for  pentodes  ma"  be  found  in  paragraphs  3.2.2  through  3.2.7. 


Figure  3-68.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN- 

3V4;  Permissible  Area  of  Operation 

3.15.12  The  following  table  lists  general  considerations  for  the  application  of  this 
tube  type.  The  numbers  refer  to  applicable  sections  or  paragraphs  of  this  manual. 
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TABLE  3-21.  APPLICATION  PRECAUTIONS  FOR  JAN-3 V4 


Voltages 

Heater,  1,3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Plate: 

H^h,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation, 1.3. 20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3,2.17 
Cathode,  2.1.3,  3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Control  Grid,  1.3.4,  1.3.9,  1.3,23,  3.2.9 

Screen  Grid,  3.2.3 

Interelectrode  Leakage,  1.3.14 

Gas,  1.3.9,  3.2.9 

Control  Grid  Emission,  1.3.18 

Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.15.13  VARIABILITY  OF  CHARACTERISTICS. 

3.15.14  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 

3.15.15  The  chart  below  presents  the  limit  behavior  of  static  plate  characteristics 
for  JAN-3V4  as  defined  by  MIL-E-1/171,  dated  20  May  1953. 
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Figure  3*69.  Limit  Plate  Characteristics  of  JAN-3V4 

3.15.16  DESIGN  CENTER  CHARACTERISTICS. 

3.15.17  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  REYMA  registrant  of  this  tube  type. 

3.15.18  The  chart  below  represents  the  Static  Plate  Characteristics  of  JAN-3V4. 


Figure  3-70.  Typical  Static  Plate  Characteristics  of  JAN-3V4 
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SECTION  16 


TUBE  TYPE  JAN-5R1WGA 


3.16  DESCRIPTION. 

3.16.1  The  JAN-5R4WGA  1/  Is  a  5 -pin,  octal -hase,  full-wave,  high  vacuum  rectifier 
suitable  in  applications  where  the  d-c  load  current  does  not  exceed  .275  milllamperes. 

3.16.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage  . 5.0  Vac 

Cathode .  Coated  Filament 

3.16.3  MOUNTING.  Mounting  is  vertical  or  as  specified. 
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Figure  3-71.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5R4WGA 
1/  The  values  and  specification  commentf  presented  in  this  section  are  related  to 
MIL-E-l/1 16A  dated  4  March  1954. 
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3.16.4  RATINGS,  ABSOLUTE  MAXIMUM. 

3.1G.5  The  absolute  maximum  ratings  are  as  follows: 


Heater  Voltage . 5  Vac  ±  10',i 

*  Peak  Inverse  Plate  Voltage  .  3050  v 

Steady  State  Peak  Plate  Current  (per  Plate) .  .  .  700  Ma 

Output  Current .  275  mAdc 

Cathode  Conditioning  Time  .  10  Sec 

Altitude  Rating  (See  Chart) 

3.16.6  TEST  CONDITIONS. 

3.16.7  Test  Conditions  are  as  follows: 

Heater  Voltage,  Ef  . . 5.0  Vac 

Plate  Supply  Voltage  (oer  Plate)  Epp/p .  850  Vac 

Load  Resistance,  RL .  3500  ohms 

Load  Capacitance,  CL  .  4  uf 


Plate  Circuit  Impedance  (per  Plate)  Max  Zp/p  200  ohms 

3.16.8  ACCEPTANCE  TEST  LIMITS. 

3.16.9  The  following  table  summarizes  certain  salient  measurements -data  re¬ 
quirements  set  forth  by  the  specification  for  which  acceptance  test  limits  exist. 
This  tabic  is  in  no  wise  Intended  to  include  all  the  properties  for  which  measure¬ 
ment  limits  are  provided.  Specification  M1L-E-1/116A  dated  4  March  1954  should 
be  referenced  to  determine  further  assurance  of  satisfactory  operation  in  any  specific 

TABLE  3-22.  ACCEPTANCE  TEST  LIMITS  OK  JAN-5K4WGA 


MEASURE- 

LIMITS 

PROPERTY 

ME  NT 

INI’] 

DAL 

LIFE  TEST 

UNITS 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

If 

1.8 

2.2 

— 

A 

Operation  (1) 

Io 

epx  «  2800  v 
Pull-wave 

Zp/p  -  500 

RL  «  7000  ohms 
tk  -  10 

140 

mAdc 

Operation  (2) 

Io 

Full-Wave 
tk  -  10 

245 

— 

210 

— 

mAdc 

Emission 

(Each  plate 
separately) 

Is 

Eb  *  75  Vdc 

225 

400 

. 

"  - 

mAdc 

*  No  test  at  this  rating  exists  in  the  specification. 
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application.  Measurement  conditions  are  the  same  as  stated  under  Test  Conditions 
unless  otherwise  indicated. 

3.16.10  APPLICATION. 

3.16.1!  RATING  CHARTS. 

3.16.12  KatUg  Charts  I,  n  and  III  represent  areas  of  permissible  operation  within 
which  any  application  of  the  JAN-5R4WGA  must  fall.  Requirements  of  all  charts 
must  be  satisfied  simultaneously  in  capacitor-input  filter  applications. 

3.16.13  RATING  CHART  I.  Rating  Chart  1  (Figure  3 -72)  is  based  on  maximum  rated 
peak  inverse  voltage  per  plate  (epx)  of  3050  volts  and  maximum  rated  d-c  output 
current  per  plate  (lo/p)  of  137.5  mllllamperes.  Point  C  corresponds  to  the  simul¬ 
taneous  occurrence  of  these  two  ratings,  permissible  only  under  choke-input  filter 
conditions.  Point  E  is  derived  from  life  test  conditions  of  rated  d-c  output  current 
into  capacitor  input  filter.  The  area  CDE  is  restricted  to  choke  input  service  only. 

3. 16.14  RATINGCHARTH.  Rating  Chart  D  (Figure  3-73),  for  capacitor  input  filter 
applications,  is  based  on  maximum  rated  d-c  output  current  per  plate  (lo/p)  and 
maximum  rated  steady  state  peak  plate  current  (lb)  of  700  milllamperes  per  plate. 
Rectification  efficiency  must  not  exceed  0.54  under  conditions  of  maximum  rated  d-c 
output  current. 

3.16.15  RATING  CHART  in.  Rating  Chart  ID  (Figure  3-74),  for  capacitor  input  fil¬ 
ter  applications,  is  based  on  maximum  rated  surge  current  (i  surge)  of  2.2  amps 
per  plate.  Minimum  permissible  series  resistance  (Rs)  is  approximately  575  ohms 
per  plate  under  conditions  of  maximum  permissible  supply  voltage. 

3.16.16  RATING  CHART  IV.  (Figure  3-75),  sets  forth  limiting  conditions  under  high 
altitude  operation,  in  terms  of  permissible  peak-inverse  plate  voltage.  Maximum 
peak  Inverse  voltage  rating  of  3050  volts  must  be  decreased  at  altitude  greater  than 
30,000  feet,  as  shown  on  the  chart. 

3.16.17  RATING  CHART  V.  Rating  Chart  V  (Figure  3-76),  for  capacitor  Input  fil¬ 
ter  applications,  Is  based  on  maximum  rated  surge  current  (i  surge)  of  2.2  amperes 
per  plate.  Minimum  permissible  series  resistance  (Rs)  is  approximately  575  ohms 
per  plate  under  conditions  of  maximum  permissible  supply  voltage. 

3.16.18  OTHER  CONSIDERATIONS. 
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3.1G.19  HEATER  VOLTAGE.  For  a  discussion  of  heater  voltage  considerations, 
see  paragraph  3.3.9. 

3.16.20  TYPICAL  CHARACTERISTICS. 

3.16.21  Fig.  3-77  presents  the  static  plate  characteristic  of  the  JAN -5R4WGA, 
reproduced  from  cata  published  by  the  original  RETMA  registrant  of  the  type.  The 
extent  of  variation  which  may  be  exhibited  among  individual  tubes  cannot  be  derived 
from  the  specification  which  provides  only  a  minimum  limit  on  emission. 
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Figure  3-72.  Rating  'hart  l  for  Tube  Type 
JAN-5R4WGA  Showing  Permissible  Operating 
Area  for  Choke  and  Capacitor  Input  Circuits 
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■mi  H4M  lu*nr  »OLT»»(  »*»  PLiVt  l«  V(KT| 


Figure  0-74.  Rating  Chart  III  lor  Tube  Type  «>AN-5R4WGA  Showing  Minimum 
Allowable  Resistance  Effectively  in  Series  with  Each  Plate  of  Rectifier 
Tube  for  anv  Allowable  A-C  Plate  Voltage 


ILf'Tubf  m  *(tf 


Figure  3-75.  Rating  Chart  fV  for  Tube  Type  JAN-5R4WGA  Aiutude  Rating 
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Satisfactory  operation  of  this  Tube  Under  Conditions  falling  within  AREA  1 
may  be  obtained  without  fllaonent  preheating.  Filament  preheating  for  10 
seconds  before  plate  voltage  is  applied  is  recommended  for  satisfactory 
operation  under  conditions  falling  within  AREA  2. 


O  200  400  400  aoo  IOOO  1200 

AC  VOLfS  PCS  FLAT  E  (RMS) 


Figure  3-76.  Rating  Chart  V  for  Tube  Type  JAN-5R4WGA  Showing  Cathode 
Conditioning  Time  (Design  Center  Rating) 


FL  '  TC  V0LTA6E  IN  VOLTS 


Figure  3-77.  Typical  Plate  Cfu.  „cterlstics  for  Tube  Type  JAN-5R4WGA 
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SEC!  ION  17 


TUBE  TYPE  JAN-5Y3WGTA 

3.17  DESCRIPTION. 

3.17.1  The  JAN-5Y3WGTA  1/  Is  a  5-pin,  octal-base.  Ml  wave,  high-vacuum  recti¬ 
fier  suitable  for  operation  where  the  average  d-c  current  does  not  exceed  140  milli- 
amperes. 

3.17.2  ELECTRICAL.  The  c'ectrical  characteristics  are  as  follows: 

Heater  Voltage  .  5.0  V 

Cathode .  Coated  Filament 

3.17.3  MOUNTING.  Not  specified. 


Figure  3-78.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5Y3WGTA 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/44A  dated  14  January  1954. 
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3.17.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.17.5  The  absolute  maximum  ratings  are  as  follows: 

Heater  Voltage . 5.0  Vac  t  10'?, 

Peak  Inverse  Plate  Voltage  (see  Chart  1) .  1550  v 

Steady  State  Peak  Flate  Current  (Chart  II)  ...  .  415  Ma 

Output  Current  (both  sections) . . 140  mA 

*  Transient  Peak  Plate  Current  (Chart  HI)  ....  lfl4  a 

Bulb  Temperature .  180  C 

Altitude  Rating .  50,000  ft 

3.17.6  TEST  CONDITIONS. 

3.17.7  Test  conditions  are  as  follows: 

Heater  Voltage,  Ef . 5.0  Vac 

Plate  Supply  Voltage,  Epp  .  400  Vac 

Loai  Resistance  (Unity  Power  Factor)  ....  2750  ohms 
Load  Capacitance  .  4  uf 

3.17.8  ACCEPTANCE  TEST  LIMITS. 

3.17.9  The  following  table  summarizes  certain  salient  measurements -data  require¬ 
ments  set  forth  by  the  specification  for  which  acceptance  test  limits  exist.  This 
table  is  in  no  wise  intended  to  include  all  the  properties  for  which  measurement 
limits  are  provided.  Specification  MIL-E-1/144A  dated  14  January  1954  should  be 
referenced  to  determine  further  assurance  of  satisfactory  operation  in  any  specific 
application.  Measurement  conditions  are  the  same  as  stated  under  Test  Conditions 
unless  otherwise  Indicated. 

TABLE  3-23.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5Y3WGTA 


MEASURE-  _ LIMITS _ 

PROPERTY  MENT  INITIAL  I  LIFE  TEST  UNITS 

CONDITIONS  MIN  1  MAX  MIN  MAX  _ 


Note:  In  a  full  wave  circuit,  adjust  Zp/p  such  that  a  tube  having  Etd  60  Vdc  at  125 
mAdc  per  plate  gives  Io  =  140  mA.dc. 


*  No  measurement  test  at  this  rating  exists  in  the  specification. 
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3 . 1 7 . 1CT  APPLICATION. 

3.17.11  RATING  CHARTS. 

3.17.12  Rating  Charts  I,  II  and  HI  represent  areas  of  permissible  operation  within 
which  any  application  of  the  JAN5Y3WGTA  must  fall.  Requirements  of  all  charts 
must  be  satisfied  simultaneously  in  capacitor -input  filter  applications. 

3.17.13  RATING  CHART  I.  Rating  Chart  I  (Figure  3-79)  is  based  on  maximum  rated 
peak  inverse  voltage  per  plate  (epx)  of  1550  volts  and  maximum  rated  d-c  output 
current  per  plate  (Io/p)  of  70  milliamperes.  Point  C  corresponds  to  the  simultan¬ 
eous  occurrence  of  these  two  ratings,  permissible  only  under  choke-input  filter 
conditions.  Point  E  is  derived  from  life  test  conditions  of  rated  d-c  output  current 
into  capacitor  input  filter.  The  area  DCE  is  restricted  to  choke  input  service  only. 

3.17.14  RATING  CHART  n.  RatingChartH  (Figure  3-80),  for  capacitor  input  filter 
applications,  is  based  on  maximum  rated  d-c  output  current  per  plate  of  70  milli¬ 
amperes  and  maximum  rated  steady  state  peak  plate  current  of  415  milliamperes 
per  plate.  Rectification  efficiency  must  not  exceed  0.63  under  conditions  of  maxi¬ 
mum  rated  d-c  output  current  (See  paragraph  3.3.5.)  . 

3.17.15  RATING  CHART  HI.  Rating  Chart  m  (Figure  3-81),  for  capacitor  input  fil¬ 
ter  applications,  is  based  on  maximum  rated  surge  current  (i  surge)  of  1.4  am¬ 
peres  per  plate.  Minimum  permissible  series  resistance  (Rs)  is  approximately  350 
ohms  per  plate  under  conditions  of  maximum  permissible  supply  voltage. 

3.17.16  OTHER  CONSIDERATIONS. 

3.17.17  HEATER  VOLTAGE.  For  a  discussion  of  heater  voltage  considerations,  see 
paragraph  3.3.9. 

3.17.18  ALTITUDE.  Figure  3-82  is  a  rating  chart  showing  the  relationship  of  alti¬ 
tude  with  voltage  and  current.  Refer  also  to  paragraph  3.3.7  for  a  discussion  of 
altitude  considerations. 

3.17.19  TYPICAL  CHARACTERISTICS. 

3.17.20  Figure  3-83  presents  the  static  plate  characteristic  of  JAN-5Y3WGTTA,  re¬ 
produced  from  data  published  by  the  original  RETMA  registrant  of  the  type.  The 
extent  of  variation  which  may  be  exhibited  among  individual  tubes  connot  be  derived 
from  the  specification  since  a  minimum  limit  only  on  emission  is  specified. 
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RMS  VOLTAGE 


RMS  V0LTA6E 


With  Series  Inductance,  Series  Resistance  may  be  less  than 
shown  provided  1  Surge  Rating  of  1.4  amps  is  not  exceeded  . 


<■>  1 00  too  100  400  100  too 

V~  PLATE  &!JPPLY  VOLTAf.E  PER  PtA? £  JM  VOLTS  RMS 


Figure  3-81.  Rating  Chart  m  for  Tube  Type  JAN-5Y3WGTA  Showing  Minimum 
Allowable  Resistance  Effectively  In  Series  with  Each  Plate  of  Rectifier 
Tube  for  ,my  Allowable  A-C  Plate  Voltage 


ALTITUDE  IN  THOUSANDS  OF  FEET 

Figure  3-82.  Rating  Chart  IV  for  Tube  Type  JAN- 5Y3WGTA; 

Altitude  vs.  Voltage  and  Current  1 
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SECTION  18 


TUBE  TYPE  JAN-6AG7Y 

3.18  DESCRIPTION. 

3.18.1  The  JAN-6AG7,  6AG7Y  1/  is  a  small  wafer  octal  metal  type  power  ampli¬ 
fier  pentode. 

3.18.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage,  AC  or  DC  . . 6.3  V 

Heater  Current  .  610  -  690  mA 


Cathode  . Coated  Unlpotmtial 

3.18.3  MOUNTING.  Not  specified. 


LUO  CONNPCTtON* 


*  *  UK:  SMALL  WAJtt  OCTAL. 
<  PIN,  IB-Jt,  ptwok 


All  DMMSIONL  IN  MCHH 

•mu  to  jfiK  publication  jjljm.  januati 

•  •  »ef*S  TO  IfiK  PUBLICATION  JOOJ-I.  PEBBUABT  194* 

••'ON  FtABVItO  TUB*.  AOO  OOJC  FOB  BOLOCB 

Figure  3-84.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-6AG7Y 

17  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/45B  dated  23  August  1955. 
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3.18.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.18.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage .  6.3  ±  10%  V 

Plate  Voltage  . .  330  Vdc 

Reference  MIL-E-1  Section  6. 5. 1.1  Plate  Voltage 

*  Screen  Grid  Voltage  .  .  330  Vdc 

*  Cathode  Current  Maximum  .  . . 95  mAdc 

Plate  Dissipation  . 9.0  W 

*  Screen  Grid  Dissipation  . 1.5  W 

Altitude  Rating  .  10,000  ft 

3.18.6  TEST  CONDITIONS  AND  CHARACTERISTICS. 

3.18.7  Test  conditions  and  characteristics  are  as  follows: 

Heater  Voltage,  Ef  .  6.3  V 

Plate  Voltage,  Eb . .  300  Vdc 

Control  Grid  Voltage,  Eel .  -3  Vdc 

Screen  Grid  Voltage,  Ec2 .  150  Vdc 


3.18.8  ACCEPTANCE  TEST  LIMITS. 

3.18.9  Table  3-24  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/45B  dated  23  Augast  19'55  shoula  oe  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 

3.18.10  APPLICATION. 

3.18.11  Figure  3-85  shows  the  permissible  operating  area  for  JAN-6AG7Y  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/45B  dated  23  August  1955.  A  discussion  of  the  per¬ 
missible  operating  area  for  pentodes  may  be  found  in  paragraphs  3.2.2  through  3.2. 
7  of  this  Manual. 


*  No  test  at  this  rating  exists  in  the  specification 
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TABLE  3-24.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6AG7Y 


MEASUREMENT 

lim: 

ITS 

PROPERTY 

CONDITIONS 

INTI 

riAL 

LIFE  TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

610 

690 

— 

— 

mA 

Transcmduct- 

ance  (1)  Sm 

9200 

14200 

— 

— 

umhos 

Plate  Current  (1)  lb 

20 

40 

— 

— 

mAdc 

Plate  Current  (2)  lb 

Eb  =  150  Vdc; 

Eel  =  -20  Vdc 

— 

100 

— 

— 

uAdc 

Emission  Is 

Eb  =  Eel  =Ec2  = 
20  Vdc 

1«0 

— 

— 

— 

mAdc 

Screen  Grid 

Current  Ic2 

4.0 

9.  0 

--- 

— 

mAdc 

Power  Output  Po 

Esig  -2. 1  Vac; 

Rp  =  2000 

2.4 

1.  6 

— 

W 

Capacitance  Cglp 

Ef  =  0 

— 

0.  060 

— 

— 

uuf 

(Without  shield)  Cin 

Ef  =  0 

11.  5 

14.  5 

— 

— 

uuf 

Cout 

Ef  =  0 

6.5 

8.5 

— 

... 

uuf 

Grid  Current  Ic 

0 

-2.0 

— 

— 

uAdc 

Heater-Cathode 

Leakage  Ihk 

Ehk  =  +100 

o 

40 

— 

— 

uAdc 

Ihk 

Ehk=  -100 

0 

-40 

„  _ 

— 

uAdc 
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HATE  VCHTAGt  IN  VOLTS 

Figure  3-85  Typical  Static  Plate  Characteristics  of  JAN-6AG7Y;  Permissible 

Area  of  Operation 

3.18.12  The  following  table  lists  general  considerations  for  the  application  of  this 
type.  The  number  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 

TABLE  3-25.  APPLICATION  PRECAUTIONS  FOR  JAN-6AG7Y 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3,20,  3.2.18 
Screen  Grid: 

Supply,  3,2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 


Voltage  (cont.) 

Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9.  3.2.21 

Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 
Control  Grid,  1.3.4,  1.3.9,  1.3.23,  3.2.9 
Screen  Grid,  3.2.3 
Interelectrode  Leakage,  1,3.14 
Gas,  1.3.9,  3.2.9 
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TABLE  3-25.  APPLICATION  ERLCAUTIONS  FOR  JAN-6AG7Y  fCONT.) 


Current  (cont.)  Resistance  (cont.) 


Control  Grid  Emission,  1.3.18  Screen  Grid  Series.  3.2.3,  3.2.17 

Cathode,  Thermionic  Instability,  1.3.37  Cathode  Interface,  1.3.50,  3.1.9 

Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3. 
3.2.15 

Dissipation 

Miscellaneous 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8  Pulse  Operation,  3.2.19 

Shielding,  3.2.4 

.tesistance  Intermittent  Operation,  3.2,13 

~~™“  Triode  Connection,  3.2.20 

Control  Grid  Series,  1.3.9,  1.3.19,  1.3.22  Electron  Coupling  Effects,  1.3.44 
1.3.23,  3.2.16  Mxrophonics,  1.3.56,  3.2.23 

3.18.13  VARIABILITY  OF  CHARACTERISTICS. 

3.18.14  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 

3.18.15  The  chart  below  presents  the  limit  behavior  of  static  plate  characteristics 
for  JAN-6AG7Y  as  defined  by  M1L-E-1/45B,  dated  23  August  1955. 


Figure  3-86.  Limit  Plate  Characteristics  of  JAN-6AG7Y 
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[41 


22 


PLATE  (tb)  OR  GRID  *2  (Ic21  MIILI AMPERES 


6A.G7Y 


3.18.17  DESIGN  CENTER  CHARACTERISTICS. 


3.18.18  These  typical  curves  nave  been  obta.  'ed  from  current  data  being  published 
by  the  original  RETMA  registrant  of  this  type. 

3.18.19  Figure  88  represents  the  typical  static  plate  behavior  of  JAN-6AG7Y. 


Figure  3-88.  Typical  Static  Plate  Characteristics  of  JAN-6AG7Y; 

Parametric  in  Eel 

3.18.20  Figure  3-89  represents  the  typical  transfer  behavior  of  the  tube  type  with 
parametric  variability  of  screen  grid  voltage. 

3.18.21  Figure  3-90  represents  typical  static  plate  behavior  at  a  fixed  screen  grid 
voltage  of  300  Vdc. 

3.18.22  Figure  3-91  represents  the  parametric  behavior  of  the  zero  bias  line  with 
varying  screen  voltage  as  static  plate  data. 

3.18.23  Figure  3-92  represents  the  typical  transfer  behavior  of  the  characteristic 
Sin,  parametric  in  screen  grid  voltage,  Ec2. 
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Flpne  S-M.  Typical  Trailer  characteristic*  of  JAN-6AG7Y 
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GRID  #  1  VOLTS 

Figure  3-89*  Typical  Transfer  Characteristics  of  JAN-6AGVY 
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G»IO  #2 VOITS  ~  >01 


o f 


Figure  3-90.  Typical  Plate  Characteristics  of  JAN-6AG7Y; 
Parametric  in  Eel 


*ATt  vex  tag*  H  VCHT5 


Figure  3-91.  Typical  Plate  Characteristics  of  JAN-6AG7Y; 
Parametric  in  Ec2 
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SECTION  19 


TUBE  TYPE  JAN-6AH6 


3.19  DESCRIPTION. 

3.19.1  TheJAN-6AH6  1/  is  a  7  pin,  miniature,  RF  sharp  cutoff  pentode  with  a 
separate  suppressor  connection,  having  a  transconductance  in  the  range  of  6000  and 
11,000  .uicrcmhos. 

3.19.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage,  AC  or  DC . 6.3  V 

Heater  Current  .  425-475  mA 

Cathode  . .  Coated  Unipotential 

3.19.3  MOUNTING.  Not  specified. 


*  MAX  * 


7  hn  miniatuh 

6  7 

y  »• 


.940 MA. 
7  r*Nt 


41*-J45* 


44*/  f-,\.4S* 

f  M  O  ;  j  * 
..  Y? 

•  .175  (• 


45* 


LEAP  CONNECTION* 


MIMATUM  T  UN  MjnON 

f  7 -1  *  * 


•  wt*s  TO  JITK  ru*t»CATiON  /s-Cl  1. 

JANIMXY  l»4t 

••  HW1  10  XTK  PUMJCATION  TO-Ol.l. 

TMHUAEY  1744 

'  rnttumt  «OM  MU  WAT  TO  MAX  T04-IIT* 
AS  DETIEMINED  •  UNO  CAGE  Of  *  IP 

AU  PKAfNMONS  IN  INCHES 


Figure  3-93,  Outline  Dr  a.  and  Base  Diagram  of  Tube  Type  JAN-6AH6 


3.19.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.19.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage  . . .  6.3  V  t  10% 

Plate  Voltage .  330  Vdc 

Reference  MIL-E-1C  Section  6.^.1  1  Plate  Voltage 

Screen  Grid  Voltage .  165  Vdc 

Plate  Dissipation  .  3.3  W 

*  Screen  Grid  Dissipation  . 0.45  W 

Heater  Cathode  Voltage  .  100  V 

Altitude  Rating  . . .  10,000  ft 


*  No  test  at  this  rating  exists  in  the  specification. 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL -E -1/4 6  dated  5  February  1953. 
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3.19.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.19.7  Test  conditions  and  deBign  center  characteristic!!  are  as  follows: 


Heater  Voltage,  Ef . 6.3  V 

Plate  Voltage,  Eb .  300  Vdc 

Control  Grid  Voltage,  Eel  .  0  Vdc 

Screen  Grid  Voltage,  Ec2  . 150  Vdc 

Suppressor  Grid  Voltage,  Ec3  .  0  Vdc 

Cathode  Resistor,  Rk  . . 160  ohms 


3.19.8  ACCEPTANCE  TEST  LIMITS. 

3.19.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by  the 
•specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intend¬ 
ed  to  include  all  the  properties  for  which  measurement  limits  are  provided.  Speci¬ 
fication  MIL-E-1/46  dated  5  February  1953  should  be  referenced  to  determine 
further  assurance  of  satisfactory  operation  in  any  specific  application.  Measure¬ 
ment  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center 
Characteristics,  unless  otherwise  indicated. 


TABLE  3-20.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6AH6 


MEASUREMENT 

LIMITS 

PROPERTY 

CONDITIONS 

INITIAL  1 

LIFE  TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

425 

475 

— 

— 

mA 

Transconduct- 

tnce  (11  Sm 

Ck  =  1000  uf 

6000 

11000 

53  0C 

— 

umhos 

Plate  Current  (1)  lb 

7.0 

— 

— 

mAdc 

Plate  Current  (2)  lb 

Eel  =  -10  Vdc 

0.0 

30.0 

— 

uAdc 

Emission  Is 

Eb  =  Eel  =  Ec.2 

Ec3  =  10  Vdc; 

Rk  =  0 

40 

mAdc 

Screen  Grid 

Current  Ic2 

1.  5 

3.8 

— 

— 

mAdc 

Capacitance  Cgp 

Ef  =  0 

— 

0.  020 

— 

... 

uuf 

(Shielded  as  Cin 

Ef  =  0 

8.  0 

12.0 

— 

— 

uuf 

specified)  Cout 

Ef  =  0 

2.  5 

4.  7 

•“  - 

— 

uuf 

Grid  Current  Icl 

Heater-Cathode 

0 

-3.0 

—  —  ~ 

uAdc 

Leakage  Ihk 

Ehk  =  +100  Vdc 

0 

20 

— 

— 

uAdc 

Ihk 

Ehk  =  -100  Vdc 

0 

-20 

— 

— 

uAdc 

Insulation  of 

Electrodes  Rg-all 

Eg-all  =  -300  Vdc 

10 

— 

— 

— 

Meg 

Rp-all 

Ep-all  =  -500  Vdc 

10 

— 

— 

L- _ _ _ 

Meg 
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3.19.10  APPLICATION. 


fined  by  the  ratings ^nWh^-V^l cUte'd  5  Fe^mf  "a  ^  ^  f°r  :AN~6^  as  de - 
a  mgarea  for  pentodes  may  be  found  in  paragraphsT282Thro°igh^P2e^iS£ible 


Figure  3-94.  Typical  Static  Plate  Characteristics  of  "  *  eAp* 

Permissible  Area  of  OperaUon  " 

type.  The  numbers  refl^to^  for  the  applications  of  this 

ppucaoic  section  or  paragraph  of  this  manual. 
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TABLE  3-27.  APPLICATION  PRECAUTIONS  FOR  JAN-6AR.6 


! 

Voltages  Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Cathode,  1.3.50,  3. 2.6.  3.2.13 
Control  Grid,  1.3.4,  1.3.9,  1.3.23.3.2.9 
Screen  Grid,  3.2.3 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 
Screen  Grid,  2.1,  3.2.3,  3.2.8 

Resistance  Miscellaneous 

Control  Grid  Series,  1.3.9,  1.3.19,  Pulse  Operation,  3.2.19 

1.3.22,  1.3.23,  3.2.16  Shielding,  3.2.4 

Screen  Grid  Series,  3.2.3,  3.2.17  Intermittent  Operation,  3.2.13 

Cathode  Interface,  1.3.5C,  3.1.9  Triode  Connection,  3.2.20 

Cathode,  1.3.33,  1.3.34,  1.3.35  Electron  Coupling  Effects,  1.3.44 

2.2.3,  3.2.15  Microphonics,  1.3.56,  3.2.23 


3.19.13  VARIABILITY  OF  C  HA  I  CTERISTICS. 

3.19.14  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification 


Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater-Cathode  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation ,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1 .3,  3.2.15 
Fixed,  .1.3.8,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 
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3.19.15  The  chart  b  .low  presents  the  lim't  behavior  of  static  plate  characteristics 
for  JAN-6AH6  as  defh  »d  by  MIL-E-1/46  dated  5  Feb  1953. 


Figure  3-95.  Limit  Plate  Characteristics  of  .)AN-6AH6 


WADC  TR  55-1 


3-131 


3.19.16  The  chart  below  presents  the  limit  behavior  of  transfer  data  for  JAN-6AH6 
as  defined  by  MIL-E-l/46  dated  5  February  1953. 


GffID  0  >  VO1.  TAG*  IN  VCHTS 


Figure  3-96.  Limit  Transfer  Characteristics  of  JAN-6AH6 
3.19.17  DESIGN  CENTER  CHARACTERISTICS. 
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Ft>TE  CUWUNT  MIUlAMPfirf^ 


6AH6 


3.19,18  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  this  type.  The  chart  below  presents  the  Static 
Plate  Characteristics  of  JAN-6AH6. 


Figure  3-97.  Typical  Static  Plate  Characteristics  of  JAN-SAHP 
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Figure  3-98.  Typical  Transfer  Characteristics  of  JAN-6AH6 
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PLATE  CURRENT  IN  MIIUAMPERES 


TRAHSCONDUCTANCE  IN  MICROMHOS  (Sm) 


15,000 


it  =  4.3  vcxrs 

ft  =  *»  V4c 


GRID  #1  VOITAGE  IN  VOIT5 


Figure  3-99.  Topical  Variability  ol  Sm  for  JAN-6AH6 
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SECTION  ri0 


TUBE  TYPE  JAN-6AU6WA 


3.20  DESCRIPTION. 

3.20.1  The  JAN-6AUSWA  1/  is  a  seven  pin,  miniature,  sharp  cutoff  pentode  having 
a  design  center  transconductance  of  5200  micromhos. 

3.20.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  .  G.3  V 

Heater  Current,  Design  Center .  300  mA 

*  Cathode  .  Coated  Unipotential 


3.20.3  MOUNTING.  Not  specified. 


7  PIN  WKIATUH 
4-1 


cuos  on  a* 

7 


i'iO 


4J* 

% 

A3* 

■  I 

AS* 


*  375  * 

MINIATURE  7  PIN  UjHON 

t  ;i  -  * 


lUO  CONNECTIONS 
H 

.-±  Y  °> 

? 

GT 


•MfMS  TO  JHEC  PUIUCATfON  J5  GM. 

JAN  U  Air  1949 

IfTHTS  TO  JrCC  PUIUCATION  JO-OJ  I. 
PURUAJir  1949 

*  M.  AiURf  ftOM  I ASE  TO  IU1I  TOP -UN| 

AS  Dti'IMINfp  |Y  RING  GAGE  Of  %  l-D 

AIL  DIMENSIONS  IN  INCHES 


Figure  3-100.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-6AU6WA 


3.20.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.20.5  The  absolute  system  ratings  are  as  follows: 

Heater  Voltage . 6.3  j±  10%  V 

Plate  Voltage  .  330  Vdc 

Reference  MIL-E-1C  Section  6. 5, 1,1  Plate  Voltage 

Control  Grid  Voltage,  Maximum . 0  Vdc 

Screen  Grid  Voltage  .  165  Vdc 


*  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current. 

1  /  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/1  dated  13  January  1953. 
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Suppressor  Grid  Voltage 
Plate  Dissipation  .  .  . 
Screen  Grid  Dissipation 
Heater -Cathode  Voltage 
Bulb  Temperature  .... 
Altitude . 


•  0  Vdc 

•  3.3  W 

•  0.7  W 
i  100  V 

165°  C 
10,000  ft 


3.20.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 


3.20.7 


Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef  .  6.3  V 

Plate  Voltage,  Eb .  250  Vdc 

Screen  Grid  Voltage,  Ec2  . 150  Vdc 

Suppressor  Grid . Tied  to  Negative  Terminal 


of  Cathode  Resistor 


Cathode  Resistor,  Rk  .  68  ohms 

Heater  Current,  If  .  300  mA 

Plate  Current.  Ib .  10.6  mA 

Traneconductance,  Sm  .  5200  umhoo 

Screen  Grid  Current  .  4.3  mAdc 

Input  Capacitance  . 6.0  uuf 

Output  Capacitance  . 4.9  uuf 


3.2C.8  ACCEPTANCE  TEST  LIMITS. 


3.20.9  The  following  table  summarizes  certain  salient  requirements  Bet  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended 
to  include  all  the  properties  for  which  measurement  limits  are  provided.  Specifi¬ 
cation  MIL-E-l/l  dated  13  January  1953  should  be  referenced  to  determine  further 
assurance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 
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TABLE  3-28.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6AU6WA 


MEASURMENT 

LIM 

tTS 

PROPERTY 

CONDITIONS 

urn 

riAL 

LIFE 

TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

If 

275 

325 

275 

325 

mA 

Transconduct- 

ance  (1) 

Sm 

4150 

6250 

3600 

6250 

umhos 

Transconduct- 

ance  (2) 

Sm 

Ef  =  5.  5  V 

3900 

— 

— 

umhoa 

Plate  Current  (1)  lb 

8.0 

13.5 

— 

— 

mAdc 

Plate  Current  (2)  To 

Eel  =  -  9  Vdc 

... 

35 

-  -  - 

— 

uAdc 

Rp  =  0.  1  Meg 

Rk  =  0;  Ck  »  0 

Screen  Grid 

Current 

Ic  2 

2.6 

6.0 

— 

— 

mAdc 

Capacitance 

Cgl  J 

Ef  =  0 

— 

.  0035 

— 

— 

uuf 

(No  shield) 

Cin 

Ef  0 

4.8 

7.  2 

-  -- 

— 

uuf 

Cout 

Ef  =  0 

3.9 

5.  9 

— 

uuf 

Grid  Current 

Ic 

Eel  =-l  Vdc 

Rgl  =  0.  25  Meg 

fl 

-1.0 

— 

-1.0 

uAdc 

Grid  Emission 

Iscl 

Ef  =  7.  5  V;  Ecl= 
-10  Vdc;  Rgl  =  .25 
Meg.  Rk  =  0;  Ck  = 
0 

fl 

-2.0 

uAdc 

Heater  Cathode  Leak- 

age 

Dik 

Eht:  =+100  Vdc 

10 

— 

10 

uAdc 

Bik 

Ehk  =  -100  Vdc 

-0 

... 

O 

♦  H 

4 

uAdc 

Insulation  of 

Electrodes 

Rg-all 

Ef  =  6.  3  V 

Egl  -  all  =  -100 

100 

_  _  — 

50 

_  _  _ 

Meg 

Rp-all 

Vdc;  Ep-all  = 

300  Vdc 

100 

- 

50 

... 

Meg 
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3.20.10  APPLICATION. 


3.20,11  The  chart  below  snjws  the  permissible  operating  area  for  JAN-6AU6WA  as 
defined  by  the  ratings  in  MIL-E -1/1  dated  13  January  1953.  A  discussion  of  the 
permissible  operating  area  for  pentodes  may  be  found  in  paragraphs  3.2.2  through 
3.2.7. 


Figure  3-101.  Typical  Static  Plate  Characteristics  of  JAN-6AU6WA; 
Permissible  Area  of  Operation 

3.20.12  The  following  table  lists  general  considerations  for  the  applications  of  this 
type.  The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 

TABLE  3-29.  APPLICATION  PRECAUTIONS  FOR  JAN-6AU6WA 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3.  ?.2.7 
28  Volt  3.2.21 
AC  Operation,  1.3.20.  3.2.18 
Screen  Grid: 


Voltage  (Cont.) 

Supply,  3.2,8 

Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Fixed,  I. 3.8,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2,19 
Contact  Potential,  1.3.4,  3.2.9,  3.2,21 
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TABLE  3-29.  APPLICATION  PRECAUTIONS  FOR  JAN-6AU6WA  (CONT.) 


Resistance 


Current  (Cont.) 


Control  Grid  Series,  1.3.9,  1.3.19,1.3.22, 
1.3.23,  3.2.16 

Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3, 


Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Dissipation 


3.2.15 


Temperature 


Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 


Bulb  and  Environmental,  3.2.4 


Miscellaneous 


Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 
Control  Grid,  1.3.4,  1.3.9,  1.3.23 
3.2.9 

Screen  Grid,  3.2.3 


Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.20.13  VARIABILITY  OF  CHARACTERISTICS. 

3.20.14  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 
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3.20.15  The  chart  below  presents  the  limit  behavior  of  static  plate  characteristics 
for  JAN-6AU6WA  as  defined  by  MIL-E-1  1  dated  13  January  1953. 


Figure  3-  ’02.  Limit  Plate  Characteristics  of  JAN-6AU6WA 


3.20.16  Figure  3-103  presents  the  limit  behavior  of  transfer  data  for  JAN-6AU6WA 
as  defined  by  MIL-E-1/1  dated  13  January  1953. 

3.20.17  DESIGN  CENTER  CHARACTERISTICS. 


3.20.18  The  following  typical  curves  portrayed  as  Figures  3-103  through  3-107, 
have  been  obtained  from  current  data  being  published  by  the  original  RETMA  re¬ 
gistrant  of  this  type. 
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Figure  3-107.  Typical  Transfer  Characteristics  of  JAN-6AU6WA 


WADC  TR  55-1 


3-144 


SECTION  21 


TUBE  TYPE  JAN-6BG6G 


3.21  DESCRIPTION. 

3.21.1  The  JAN-6BG6G  1/  Is  an  8  pin  octal  base,  double  ended,  glass  envelope 
beam  power  pentode. 

3.21.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage,  AC  or  DC .  G.3  V 

.Heater  Current . 0.81  to  0.0. 99  A 

Cathode .  Coated  Unipotentiai 

3.21.3  MOUNTING.  Not  specified. 
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Figure  3-109.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-6BG6G 

3.21.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.21.5  The  absolute  system  ratings  are  as  folic  vs: 

Heater  Voltage . 6,3  Vi  10% 

Plate  Voltage .  550  Vdc 

Reference  MIL-E-1C  Section  6.5. 1.1  Plate.Voltage 

*  Peak  Forward  anode  Voltage,  epv . 6600  v 

Duration  of  pulse  not  to  exceed  10  u  sec.- 
Duty  Cycle  not  to  exceed  0.15 

*  No  test  of  operation  at  this  rating  exists  in  the  specification. 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
M1L-E-1/53A  dated  5  February  1953. 


WADC  TP  55-1 


3-146 


Screen  Grid  Voltage .  1.385  Vdc 

Control  Grid  Voltage  . 50  Vdc 

Peak  Inverse  Control  Grid  Voltage,  egx  .  300  v 

Duration  of  pulse  not  to  exceed  10  usee 
Duty  -yc.le  not  to  exceed  0.15 

**  Plate  Current  .  110  mAdc 

*  Screen  Grid  Dissipation  .  3.5W 

Plate  Dissipation .  25W 

Heater  Cathode  Leakage  . 135  V 

*  Control  Grid  Series  Resistance  . 0.47  Meg 

*  Altitude  Rating .  10,000  ft 


3. ill. 6  TEST  CONDITIONS. 

3.21.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef  . 6.3  V 

Plate  Voltage,  Eb  . 600  Vdc 

Control  Grid  Voltage,  Eel  . 30  Vdc 

Screen  Grid  Voltage,  Ec2  . . . 300  Vdc 


3  21.8  ACCEPTANCE  TEST  LIMITS. 

3.21.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by 
the  specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  in¬ 
tended  to  include  all  the  properties  for  which  measurement  limits  are  provided. 
Specification  MIL-E-1/53A  dated  14  January  1954  should  be  referenced  to  deter¬ 
mine  further  assurance  of  satisfactory  operation  in  any  specific  application. 
Measurement  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design 
Center  Characteristics,  unless  otherwise  indicated. 


*  No  test  of  operation  at  this  rating  exists  in  the  specification. 

**  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current. 
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TABLE  3-30.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6BG6G 


PROPERTY 

MEASUREMENT 

CONDITIONS 

LI 

MITS 

UNITS 

INITIAL 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

If 

81C 

990 

— 

— 

mA 

Plate  Current  (1) 

lb 

24 

55 

— 

— 

mAdc 

Plate  Current  (2) 

lb 

Eel =-100  Vdc 

— 

0.5 

— 

— 

mAdc 

Fmission 

Is 

Eb  =  Eel  -  Ec2  = 

300 

— 

225 

-  - 

mAdc 

50  Vdc 

Grid  Current 

Ic2 

4 

— 

— 

mAdc 

Capacitance 

Cgp 

Ef  =  0 

— 

0.  65 

— 

— 

uuf 

(no  shield) 

Cin 

Ef=  0 

10.  1 

13.9 

— 

— 

uuf 

Cout 

Ef  =  0 

4.  9 

8.  1 

— 

— 

uuf 

Grid  Current 

Ic 

Test  duration 

0 

-4 

— 

— 

uAdc 

t  =  1 20  Sec 

Heater-Cathode 

Leakage 

Lhk 

Ehk  =  +100  Vdc 

0 

100 

— 

— 

Ihk 

Ehk  =  -100  Vdc 

0 

— 

— 

uAdc 

Figure  3-110.  Typical  Static  Plate  Characterises  of  JAN-6BG6G; 
Permissible  Area  of  Operation 
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3.21.10The  following  table  lis*s  general  considerations  for  the  applications  of  this 
type.  The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 

TABLE  3-31.  APPLICATION  PRECAUTIONS  ^OR  JAN-6BG6G 


Voltages 

Heater,  1  ?,8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater -Cathode.  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 

AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  urid  Series,  T  2.3,  3.2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3, 
3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 
Control  Grid,  1.3,4,  1.3.9,  1.3.23, 

3.2.9 

Screen  Grid,  3.2.3 
Interelectrode  Leakage,  1.3.14 
Gas,  1,3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cross  Currents  In  Multistructure 
Tubes,  1.3,28 

Cathode,  Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  j.3.44 

Microphonics,  1.3.56,  3.2.23 


3.21.11  VARIABILITY  OF  CHARACTERISTICS. 

3.21.12  The  published  technical  data  which  describe  and  define  electron  tubes,  in 
general,  present  only  average  or  center  values.  Consequently,  the  variation  in¬ 
herent  in  a  typical  characteristic  curve  is  frequently  overlooked.  The  variability 
of  the  characteristics  of  JAN-6BG6G  are  reflected  by  a  study  of  specifications 
MIL-E-1/53A.  The  published  technical  data  for  this  type  does  not  lead  to  con¬ 
struction  of  limit  behavior  charts.  The  specification  test  points,  placed  near  or 
actually  slightly  in  excess  of  the  maximum  ratings,  are  of  little  aid  in  assessing 
the  variability  of  the  type  under  a  design  center  philosophy. 
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3.21.13  The  designer  of  equipment,  utilizing  this  type,  is  therefore  directed  to  a 
careful  study  of  the  specification  and  in  cases  of  circuit  versus  tube  incompatibility 
is  directed  to  the  methods  of  cor-eiation  study  described  in  paragraph  2.2.5 

3.21.14  DESIGN  CENTER  CHARACTERISTICS. 


3.21.15  These  typical  curves,  portrayed  in  Figures  3-111  through  3-113,  have  been 
obtained  from  current  dat^  being  published  by  the  original  RETMA  registrant  of  this 
type. 

3.21.16  Figure  3-111  presents  the  typical  static  plate  behavior  of  JAN-6BG6G. 

3.21.17  Figure  3-112  presents  the  typical  behavior  of  the  zero  bias  line  of  this 
type  with  a  parametric  variation  of  screen  grid  voltage. 

3.21.18  Figure  3-113  presents  the  typical  screen  grid  current  behavior  of  JAN- 
6BG6G  as  a  function  of  plate  voltage  with  parametric  variation  of  screen  grid  volt¬ 
age,  Ic2. 


Figure  3-111.  Typical  Plate  Characteristic  of  JAN-6BG6G; 

Parametric  in  Kc  1 
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Figure  3-112.  Typical  Plate  Characteristic  of  JAN 
6BG6G;  Parametric  in  Ec  2 
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SECTION  22 


TUBE  TYPE  JAN-6C4W 


3.22.  DESCRIPTION. 


3.22.1  The  JAN-8C4W  1/  is  a  seven  pin  miniature  triode  with  a  mu  in  the  Range 
15.5  to  18.5  with  a  transconductance  ranging  from  1750  to  4400  depending  upon 
choice  of  operating  point. 


3.22.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage . 6.3  V 

Cathode . Coated  Unipotential 


3.22.3  MOUNTING.  Not  specified. 


\  i 

* 


*•  . 


A 


ww 


f0*  Jt  IH* 


«  • 

«  * 

i  1 

a  s 

—  h 

<  * 


7  hN  MJMATUff 

6-’ 

II' 


.64 txxm  MA. 
7  M 


UAC  connections 


mimiatun  t  pin  K/noN 
t  7  I  *  * 


•  mm  to  ttk  pvmjcation  jj-ojt. 

JAHUUT  1»A» 

•  •  mm  to  lerrc  njiucation  kh»t. 
TCMUAjrr  l>«* 

1  MfAlUtf  PtOM  1AM  HAT  TO  MAI  TOM-IH* 
AS  DfTIIMJNCO  IT  UNO  0*0*  01  tip 


AU  DUAENMONS  IN  INCHO 

Figure  3-114.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-6C4W 


3.22.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.22.5 


* 


The  absolute  system  ratings  are  as  follows: 

Heater  Voltage  . 6,3  ±  10%  V 

Plate  Voltage  .  330  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 


Heater -Cathode  Voltage . 100  V 

Flate  Dissipation .  3.8  W 

Altitude  Rating .  10,000  ft 


*  No  test  at  this  rating  exists  in  the  Specification. 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/55B  dated  14  January  1954. 
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3.22.6  TEST  CONDITIONS 

3.22.7  Test  conditions  are  as  follows: 

Heater  Voltage,  Ef . . 6.3  V 

Plate  Voltage,  Eb .  250  Vdc 

Grid  Voltage,  Ec  . .  -8.5  Vdc 

3.22.8  ACCEPTANCE  TEST  LIMITS. 

3.22.9  The  following  table  summarizes  certain  salient  requirements  set  torth  by  the 
specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intend¬ 
ed  to  lnclule  all  the  properties  for  which  measurement  limits  are  provided.  Speci¬ 
fication  MIL-E -1/55  Bdatec*  14  January  1954  should  be  referenced  to  determine  fur¬ 
ther  assurance  of  satisfactory  operation  in  any  specific  application.  Measurement 
conditions  are  the  same  as  stated  undev  Test  Conditions  and  Design  Center  Chara¬ 
cteristics,  unless  otherwise  indicated. 

TABLE  3-32.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6C4W 


PROPERTY 

MEASUREMENT 

CONDITIONS 

r  LIMITS 

UNITS 

INITIAL 

LIFE 

TEST 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

If 

138 

162 

... 

— 

mA 

Transconduct- 

ance  (1) 

Sm 

1750 

2650 

1430 

— 

umhoa 

Amplification 

Factor 

Mu 

15.  5 

18.  5 

— 

— 

Plate  Current  (1) 

lb 

6.  5 

14.  5 

... 

— 

mAdc 

Plate  Current  (2) 

lb 

Ec  =  -30  Vdc 

— 

50 

... 

— 

uAdc 

Emission 

Is 

Eb  =  Ec  =  15 

30 

*  -  « 

— 

-  .  « 

mAdc 

Vdc 

Power  Output 

Po 

Eb  =  300  Vdc 

1.8 

— 

— 

— 

W 

Rg  =  8500 

F  =  150  Me 

Capacitance 

Cgp 

Ef  =0 

1.35 

2.  25 

— 

— 

uuf 

(Without  shield) 

Cin 

Ef  =0 

1.2 

2.2 

— 

— 

uuf 

Cout 

Ef  =0 

0.8 

1.4 

— 

— 

uuf 

Grid  Current 

Ic 

0 

-1.5 

... 

-2.0 

uAdc 

Heater-Cathode 

Leakage 

Ihk 

Ehk  =  el 00  Vdc 

0 

20 

— 

— 

uAdc 

Ihk 

Ehk  -  -100  Vdc 

0 

-20 

—  - 

uAdc 
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3.22.10  Table  3-33  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manuel. 

3.22.11  APPLICATION. 

3.22.12  Figure  3-115  below  shows  the  permissible  operating  area  for  JAN-6C4W 
as  defined  by  the  ratings  in  MIL-E-1/55B  dated  14  January  1954.  A  discussion  of 
the  permissible  operating  area  for  triodes  may  be  found  in  paragraph  3.1.2  through 
3.1.6 


TABLE  3-33,  APPLICATION  PRECAUTIONS  FOR  JAN-6C4W 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater -Cathode,  1.3.30 
Plato: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3.1.10 
28  Volt,  3.1.15 
Control  Crid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3.1.4 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.15 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.1.13 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3, 

3.1.12 


Dissipation 
Plate,  2.1,  3.1.5 
Current 

Control  Grid,  1.3.4,  1.3.9,  1.3.23,3.1.3 
Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Interele<  ‘rode  Leakage,  1.3.14 
Gas.  3.1.3 

Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Temperature 

Bulb  and  Environmental,  3.1,5 

Miscellaneous 

Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3. 44 
Microphonics,  1.3.56,  3,1.16 
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Figure  3-115.  Typical  Plate  Characteristics  of  JAN-6C4W;  Permissible 

Area  of  Operation 

3.22.13  VARIABILITY  OF  CHARACTERISTICS. 

3.22.14  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 
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3.22.15  The  charts  below  present  the  limit  behavior  of  static  and  transfer  plate 
characteristics  for  JAN-6C4W  as  defined  by  MIL-E-1/55B  dated  14  January  1954. 


Figure  3-116.  Limit  Plate  Characteristics  of  JAN-6C4W 


Figure  3-117.  Limit  Transfer  Characteristics  of  JAN-6C4W 
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3.22.16  DESIGN  CENTER  CHARACTERISTICS. 

3.22.1?  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  tills  type. 

3.22.18  The  charts  below  present  the  average  Static  and  transfer  Plate  Character¬ 
istics  of  JAN-6C4W. 


HA«  VOtTAGf  IN  VCXTS 

Figure  3-118.  Typical  Plate  Characteristics  of  JAN-6C4W 


Figure  3-119.  Typical  Transfer  Characteristics  of  JAN-6C4W 


WADC  TR  55-1 


3-158 


SECTION  23 


TUBE  TYPE  JAN-6L6WGB 


3.23.  DESCRIPTION. 

3.23.1  The  JAN  -6LCWGB  1/  is  a  7  pin  octal  base,  glass  envelope,  beam  power- 
pentode  . 

3.23.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


He^er  Voltage,  AC  or  DC . 6.3  V 

H  -  Current .  840  to  960  mA 

**  Cai  .  de . . .  Coated  Unipotential 


3.23.3  MOUNTING.  Not  specified. 


s 


51 

4  i 


lead  connections 

G»  _Gi 

f  V  < 


»:Oj 


AIL  HNS 


I 


0S5  MAX 


1213  " 

MIN 
I  273 


SHO*T  INTSUtfCMATt  SHELL  7  fIN  '»7-x7 


AU  CHMfN'IOWS  IN  INCHES 

•FEFHLS  TO  JET  EC  FVSUCATION  JO  Oi  l,  EE ItUAfY  W** 
ON  FINISHED  TDK,  ADO  0010  FOE  SOLD» 


Figure  3-120.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-6L6WGB 

3.23.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.23.5  The  absolute  systems  ratings  are  as  follows: 

Heater  Voltage . 6.3  ±  10%  V 

Plate  Voltage  .  400  Vdc 

**  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current, 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL -E -1/197  dated  20  May  1953 
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Reference  MIL-E-1C  Section  6. 5.1.1  Plate  Voltage 


Screen  Grid  Voltage.  . .  300  Vdc 

Plate  Dissipation . 26  W 

*  Screen  Grid  Dissipation  .  3.5  W 

Altitude  .  10,000  ft 

3.23.6  TEST  CONDITIONS. 

3.23.7  Tcai  conditions  are  as  follows: 

Heater  Voltage,  Ef . 6.3  V 

Plate  Voltage,  Eb  .  250  Vdc 

Control  Grid  Voltage,  Eel  . -14  Vdc 

Screen  Grid  Voltage,  Ec2  .  250  Vdc 


3.23.8  ACCEPTANCE  TEST  LIMITS. 

3.23.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by 
the  specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise 
intended  to  include  all  the  properties  for  which  measurement  limits  -'.re  provided. 
Specification  MlL-E-1,/197  dated  20  May  1953  should  be  referenced  to  determine 
further  assurance  of  satisfactory  operation  in  any  specific  application.  Measure¬ 
ment  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center 
Characteristics,  unless  otherwise  indicated. 

3.23.10  APPLICATION. 

3.23.11  Figure  3-121  below  shows  the  permissible  operating  area  lor  JAN-6L6WGB 
as  defined  by  the  ratings  in  MIL-E-l/197  dated  20  May  1953.  A  discussion  of  the 
permissible  operating  area  for  pentodes  maybe  found  in  paragraph  3.2.2  through 
3.2.7. 


*  No  test  of  operation  at  this  rating  exists  in  the  specification. 
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TABLE  3-34.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6L8WGB 


UNITS 


mA 

umhos 

inAdc 

mAdc 

mAdc 


*00  700 


NaTI  VOlTAO*  IN  VOCTJ 


Figure  3-121.  Typical  Plate  Characteristics  of  JAN-6L6WGB;  Permissible  Area 

of  Operation  Ec2  -  250 
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TABLE  3-35.  APPLICATION  PRECAUTIONS  07  JAN-6T.fiWOB 


Voltages 

Heater,  1.J.8,  1.3.17,  1.3.22,  1.3.27 
1.3.37,  i  .3.51,  1.3.55,  3.2.14 
Heater-  Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation  1.3.20  3.2.18 
Screen  Grid: 

Supply  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3,23,  3.2.16 

Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode  Interface,  1.3,50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3 

3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Cathode,  1.3.50.  3.2.6,  3.2.13 
Control  Grid,  1.3.4,  1.3.9.  1.3.23,  3.2.9 
Screen  Grid,  3.2.3 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Cor'rol  Grid  Emission.  1.3.18 
Cross  Currents  in  Multistructurc 
Tobes,  1.3.28 

Cathode,  Therminonic  Instability,  1 .3.37 

Dissipation 

Plate,  2.1 ,  3.2.4 

Screen  Grid,  2.1.,  3.2  3.  3.2.8 

Mis  cellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.23. 13  VARIABILITY  OF  CHARACT'SRIS  .  ICS. 

3.23  11  The  published  data  that  describe  and  define  JAN -6L6WGB  are  predicated 
on  a  design  center  screen  voltage  of  250  Vdc. 

3.23.15  The  specification,  MIL-E -1/197,  dated  20  May  1953  defines  the  operation  of 
this  type  at  a  screen  grid  voltage  of  300  Vdc. 

3.23.16  The  manufacturer  of  this  type  made  available  a  quantity  of  design  centei 
tubes,  and  from  these,  certain  inferences  concerning  the  behavior  of  JAN-6L6WGB 
at  a  screen  grid  voltage  of  300  Vdc  were  made. 

3.23.17  The  limit  curves,  Figures  3-122  and  3-123  were  therefore  drawn  ori  the 
averaged  static  plate  and  transfer  curves  prepared  from  these  design  center  tubes. 
The  limits  and  boundaries  were  determined  from  the  acceptance  limits  given  on  the 
specification. 


W'ADC  TR  55-1 


3-162 


I 


Figure  3-122.  Limit  Plate  CharacteriaUcu  of  JAN- BLeWGTJ;  Ec2  =  300 
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PLATE  CURRENT  IN  MILLIAMPERES 


3.23.18  DESIGN  CENTER  CHARACTERISTICS. 


3.23.19  Figures  3-124  and  3-125  are  typical  curves  that  have  been  obtained  from 
current  data  being  published  bv  the  original  RETMA  registrant  of  this  type. 

3.23.20  Analysis  of  a  quantity  of  near  design  center  tubes  has  resulted  in  a  set  of 
averaged  static,  plate  characteristics  for  JAN-6L6WGB  at  the  M1L-E-1  test  wit- 
ages.  From  this  data,  an  average  static  plate  plot  has  been  prepared  for  Figure 
3-126  and  the  permissible  operating  region  has  been  portrayed  thereon  in  Figure 
3-127. 


Figure  3-124.  Typical  Plate  Characteristics  of  JAN-6L6WGB,  Ec2  =  250 
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Figure  3-125.  Typical  Plate  Characteristics  of  JAN-6L6WGB; 

Parametric  Ec2 
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Figure  3-126.  Typical  Plate  Characteristics  of  JAN-6L6WGB;  Ec2  =  300 


Figure  3-127.  Permissible  Operating  Region  of  JAN-6L6WGB;  Ec2  =  300 
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SECTION  24 


TUBE  TYPE  JAN-  6X4W 


3.24  DESCRIPTION. 

3.24.1  The  JAN-6X4W  is  a  miniature,  heater-cathode  type  twin  diode  suitable 
for  iull-wave  rectifier  operation  where  the  average  d-c  current  is  not  in  excess  of 
75  milllamperes. 


3.24.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage .  6.3V 

Cathode .  Coated  Unipotential 

3.24.3  MOUNTING.  Not  specified. 
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Figure  3-128.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-6X4W 

IT-  The  values  and  specification  comments  presented  in  this  section  are  related 
to  MIL-E-1  ■  64A  dated  20  May  1953. 
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3.24.4  RATINGS,  ABSOLUTE  MAXIMUM. 


3.24.5  The  absolute  maximum  ratings  are  as  ioliows: 

Beater  Voltage  . 6.  3V  ±  10% 

Peak  Inverse  Plate  Vi  Itage .  1375  v 

Steady  State  Peak  Plate  Current  (each  plate) .  230  ma 

DC  output  current,  bot'.  plates . . 75  mAdc 

•Transient  Peak  Plate  Current,  each  plate . 750  ma 

Heater  Cathode  Voltage .  450  v 

•Altitude  Rating  .  10,000  ft 

3.24.6  TEST  CONDITIONS. 

3.24.7  Test  conditions  are  as  follows: 

Heater  Voltage,  Ef . 6.3  V 

Secondary  Voltage  to  Plate,  Epp .  400  Vac 

Load  Resistance  (RL)  (unity  power  factor)  .  5700  ohms 

Load  Capacitor  (CL) .  .  8  uf 


3.24.8  ACCEPTANCE  TEST  LIMITS. 

3.24.9  The  following  table  summarizes  certain  salient  measurementB-data  require¬ 
ments  set  forth  by  the  specification  for  which  acceptance  test  limits  exist.  Thic 
table  is  in  no  wise  intended  to  include  all  the  properties  for  which  measurement 
limits  are  provided.  Specification  MIL -E- 1/6 4A  dated  20  May  1953  should  be  refer¬ 
enced  to  determine  further  assurance  of  satisfactory  operation  in  any  specific  appli¬ 
cation.  Measurement  conditions  are  the  same  as  stated  under  Test  Conditions  un¬ 
less  otherwise  indicated. 

TABLE  3-36.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6X4vV 


MEASURE- 

_ LIMITS _ 

PROPERTY 

MENT 

INITIAL _ 

LIFE 

TEST 

UNITS 

. 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

If 

540 

660 

— 

mA 

Operation 

Io 

(Full -wave) 

70 

... 

60 

— 

mA 

Emission 

Is 

Eb  =  50  Vdc 
(opposite  plate 
grounded) 

140 

“  •  - 

•  “  “ 

-  -  - 

mA 

Heater -Cathode 

Ihk 

EhkrEo 

0 

150 

-  .  * 

uAdc 

Leakage 

Ihk 

Ehk=220  VRMS 
+100  Vdc 

+  2  50 

- - 

“  “  ' 

uAdc 

•  No  test  at  this  rating  exists  in  the  specification. 
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3.24.10  APPLICATION. 

3.24.11  RATING  CHARTS. 

3.24. 12  Hating  Charts  I,  Q,  and  IH  represent  areas  of  permissible  operation  within 
which  any  application  of  the  JAN-6X4W  must  fall.  Requirements  of  all  charts  must 
be  satisfied  simultaneously  in  capacitor-input  filter  applications. 

3.24.13  RATING  CHART  I.  Rating  Chart  KFigure  3-129)is  based  on  maximum  rated 
peak  inverse  voltage  per  plate  (epx)  of  1375  volts  and  maximum  rated  d-c  output 
current  per  plate  (Io/p )  of  37.  5  mllli amperes.  Point  C  corresponds  to  the  simul¬ 
taneous  occurrence  of  these  two  ratings,  permissible  only  under  choke-input  filter 
conditions.  Point  £  is  derived  from  life  test  conditions  of  rated  d-c  output  current 
Into  capacitor-input  filter.  The  area  COE  is  restricted  to  choke-input  service  only. 

3.24.14  RATING  CHART  U.  Rating  Chart  IKFigure  3-130), for  capacltor-lnput  filter 
applications,  is  based  on  maximum  rated  d-c  output  current  per  plate  (Io/p)  and 
maximum  rated  steady -sL.te peak  plate  current  of  230  mililamperes  per  plate.  Rec¬ 
tification  efficiency  must  not  exceed  0.  69  under  conditions  of  maximum  rated  d-c 
output  current.  Rectification  efficiency  is  equal  to 

Eo 

1.4  fepp/p 

where  Eo  equals  the  d-c  output  voltage  at  the  input  filter  in  volts,  and  Epp/p  equals 
the  rms  supply  voltage  per  plate  in  volts. 

3.24.15  RATING  CHART  ID.  Rating  Chart  m  (Figure  3-131),  for  capacitor  input  fil¬ 
ter  application,  is  based  on  maximum  rated  surge  current  (1  surge)  of  750  uillli- 
amperes  per  plate.  Minimum  permissible  series  resistance  (Rs)  is  approximately 
750  ohms  per  plate  under  conditions  of  maximum  permissible  supply  voltage. 

3.24.15  OTHER  CONSIDERATIONS. 

3.24.17  HEATER  VOLTAGE.  Heater  voltage  considerations  are  discussed  in  para¬ 
graph  3.  3. 9. 

3.24.18  ALTITUDE.  Refer  to  paragraph  3.  3.  7  for  a  discussion  of  altitude  consid¬ 
erations. 

3.24.19  TYPICAL  CHARACTERISTICS. 

3.24.20 Figure3- 132 presents  the  static  plate  characteristic  of  JAN-6X4W  repro¬ 
duced  from  data  published  by  the  original  RETMA  registrant  of  the  type.  The  ex¬ 
tent  of  variation  which  may  be  exhibited  among  individual  tubes  cannot  be  derived 
from  the  specification  since  a  minimum  limit  only  on  emission  is  specified. 
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Figure  3- 131,  Rating  Chart  IQ  ■»r  Tube  Type  Figure  3- 132.  Typical  Plate  Characteristics 

JAN-0X4W  Showing  Minimum  Allowable  Rests*-  e  for  Tube  Type  JAM-6X4W 

Effectively  in  Series  with  Each  Plate  of  Rect.-^r 
Tube  for  any  Allowable  A-C  Plate  Voltage 


SECTION  25 


TUBE  TYPE  JAN-1 2AT7WA 


3.25  DESCRIPTION. 

3.25.1  The  JAN-12AT7WA  1/  is  a  9  pin  miniature  high  transconductance  (5500  mi¬ 
cromhos)  twin  triode.  This  tube  was  originally  designed  for  use  as  a  grounded-grid  RF 
amplifier  or  as  a  mixer  in  commercial  T.V.  Circuitry.  Its  center  tapped  heater 
permits  operation  from  either  6.3  or  12.6  V. 


3.25.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Series  Parallel 

Heater  Voltage  (A-C  or  D-C)  .  12.6  6.3  V 

Heater  Current,  Design  Center . 150  --- 

Cathodes . Coated  Unipotential 


3.25.3  MOUNTING.  Not  specified. 
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Figure  3-133.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-12AT7WA 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
~  MIL-E-1/3  dated  13  January  1953. 
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3.25.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.25.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage  . 6.3  ±  10%  or  12.6  *  10%  V 

Plate  Voltage .  330  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

*  Control  Grid  Voltage,  Minimum  .  -55  Vdc 

Plate  Dissipation  (per  plate)  .  2.8  W 

Heater -Cathode  Voltage  .  ±  100  V 

*  Bulb  Temperature  .  200°C 

Altitude  Rating  .  10,000  ft 

3.25.0  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.25.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef  . 12.0  V 

Plate  Voltage,  Eb  .  250  Vdc 

Cathode  Resistance,  RK  (per  cathode) .  200  ohms 

Heater  Current,  If  . .  150  mA 

Plate  Current,  lb  . . . 10  mA 

Transconductance,  Sm . .  .  5500  umhos 


3.25.8  ACCEPTANCE  TEST  LIMITS, 

3.25.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended 
to  Include  all  the  properties  for  which  measurement  limits  are  provided.  Specifi¬ 
cation  MIL-E-1/3A  dated  23  August  1955  should  be  referenced  to  determine  further 
assurance  of  satisfactory  operation  In  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  ui  der  Test  Conditions  and  Design  Center  Character- 


*  No  test  at  this  rating  exists  in  the  specification. 
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TABLE  3-37.  ACCEPTANCE  TEST  LIMITS  OF  JAN-  12AT7WA 


r 

MEASUREMENT 

LIM1 

ITS 

PROPERTY 

CONDITIONS 

'IAL 

LIFE 

TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

If 

138 

162 

138 

162 

mA 

Transconduct- 

ance  (1) 

Sm 

4500 

6500 

3800 

6500 

urnhos 

Change  in  .  ASm 
Avg/1. 
average  t 

— 

— 

20 

% 

Amplification 

Factor 

Mu 

50 

70 

— 

— 

Plate  Current  (i) 

lb 

14.0 

— 

— 

mAdc 

Difference  between 

H 

sections 

lb 

B 

3.  2 

— 

mAdc 

Plate  Current (2) 

Ib 

EcU  -20  Vdc 

Rp  =  0.1  Meg 

Rk  -  0;  Ck  =  0; 

100 

.  -  - 

uAdc 

Capacitance 

Cgp 

Ef  =  0 

1.  90 

— 

— 

uuf 

(Unshielded) 

C'n 

Ef  =  0 

2.  00 

3.00 

— 

— 

uuf 

Cout- 1 

Ef  =  0 

wmm 

0.  70 

— 

— 

uuf 

Cout-2 

Ef  =  0 

Bsa 

0.  60 

— 

— 

uuf 

Cpp 

Ef  =  0 

Eta 

0.  33 

--- 

— 

uuf 

Chk 

Ef  =  0 

2.  10 

3.  50 

— 

— 

uuf 

Grid  Current 

Ic 

Rg  =  0.  5  Meg 

— 

-0.7 

— 

-0.  7 

uAdc 

Heater- Cathode 

Ihk 

Ehk  = 100  Vdc 

... 

10 

-  — 

10 

uAdc 

Leakage 

Ihk 

Ehk  =  -100  Vdc 
Units  tied 
together 

-10 

-10 

uAdc 

Insulation  of 
Electrodes  Rg 

-all 

Rg-all  - 100  Vdc 

100 

50 

Meg 

Rp-all 

Ep-all  =  -300  Vdc 

100 

50 

— 

Meg 

_ 1 

Ef  =  12.6  V 
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3.25.10  APPLICATION. 


3.25.11  The  chart  below  shows  the  permissible  operating  area  for  JAN-12AT7WA  as 
defined  by  the  ratings  in  MIL-E-1/3  dated  13  January  1953.  A  discussion  of  the 
permissible  operating  area  for  triodes  may  be  found  in  paragraphs  3.1.2  through 
3.1.6. 


Figure  ;>■ ■>  J4.  Typical  Plate  Characteristics  of  JAN-12AT7WA;  Permissible 

Area  of  Operation 


3.25.12  The  following  table  lists  general  considerations  for  the  applications  of  this 
type.  The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 
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TABLL  3-38.  APPLICATION  PRECAUTIONS  FOR  JAN-12AT7WA 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3,51,  1.3.55,  3.1.11 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20.  3,1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Fixed,  l.J.,8,  2.1.3,  3.1.4 
Positive  Grid  Region,  3.1.14 
Co  itact  Potential,  1.3.4,  3.1.4,  3.1.15 

Dissipation 

Plate,  2.1,  3.1.5 

Current 

ConL-ol  Grid,  1.3.4,  1.3.9,  1,3.23,  3.1.3 
Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage,  1,3,14 


Current  (Cont.) 

Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cross  Currents  in  Multistructure  Tubes, 
1.3.28 

Cathode,  Thermionic  Instability,  1.3.37 
Resistance 

Control  Grtd  Series,  1.3.9,  1.3.19, 

1.3,22,  1.3.23,  3.1.13 
Calhode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3, 
3.1.12 

Temperature 

Bulb  and  Environmental,  3.1.5 

Miscellaneous 

Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonijs,  1.3.56,  3.1.16 


3.25.13  VARIABILITY  OF  CHARACTERISTICS. 

3.25.14  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 
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3.25.15  Tne  chart  below  presents  the  limit  behavior  of  static  plate  characteristics 
for  JAN-12AT7WA  as  defined  by  MIL-E-1/3  dated  13  January  1953. 


M>TE  VOUAG1  !N  vixli 

Note:  These  specification  limit  values  are  initial,  not  life  test  end  point  values. 
Figure  3-135.  Limit  Plate  Characteristics  of  JAN-12AT7WA 


3.25.16  The  chart  below  presents  the  limit  behavior  of  transfer  data  for  JAN  -12AT 
7WA  as  defined  by  MIL-E-l/3  dated  13  January  1953. 


10  «  6  4  1  0 

GRID  vCXTAGt  iN  VOCTS 


Figure  3-136,  Limit  Transfer  Characteristics  of  Tube  Type  JAN-12AT7WA 
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3.25.17  DESIGN  CENTER  CHARAC'}  FRISTICS. 


3.25.18  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  this  type. 

3.25.19  Figure  4-137  below  presents  the  typical  Static  Plate  Characteristics  of  JAN- 
12AT7WA. 

3.25.20  Figure  3-138  represents  typical  transfer  characteristics  of  this  type. 

3.25.21  Figure  3-139  affords  a  typical  picture  of  the  behavior  of  this  tube  in  the 
positive  grid  region,  although  no  M1L-E-1  testing  Is  performed  there. 

3.25.22  Figure  3-140  is  a  plot  of  the  typical  behavior  of  the  characteristics  Mu,  Sm, 
and  Rp  as  functions  of  plate  current  lb. 
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Figure  3-137.  Typical  Plate  Characteristics  of  JAN-12AT7WA 
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Figure  3-140.  Typical  Mu,  rp  Behavior  of  JAN-12AT7WA 
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SECTION  16 


TUBE  TYPE  JAN-  5638 


3.26  DESCRIPTION. 

3.26.  i  The  JAN-S636  -  '  is  an  8-lead,  button-base,  subminiature,  dual-control  pen¬ 
tode  having  a  design  center  transconductance  of  3200  micromhos.  The  JAN- 5636  is 
similar  in  plate  characteristics  to  JAN-6784WA  and  JAN-5725/6AS6W. 

3.26.2  ELECTRICAL.  Tbs  electrical  characteristics  are  as  follows: 


Heater  Voltage .  6. 3  V 

Heater  Current,  Design  Center .  150mA 

Cathode  .  Coated  Unipotential 


3.26.3  MOUNTING.  Not  specified. 

iO* 

40*  40* 


8  LEADS 
+  .002 

0'7 -.001  D,A 


|  A  MAX. 

5 

DIAMETER 

MAX. 

tMM 

not.  ± 

f“  1  375  1 

1.075 

.000 

<00 

AU  DLMENStONS  IN  INCHFS 


OIA. 


T5 


TINNED  WITHIN 
,050  OR  LESS  OF 
THE  CLASS  PRESS 


Z 

-lew 


< 

I 


_ 1 


BASE  SUB- 
-MINIATURE 
8  PIN  WITH 
LONG  LEADS 

*  -O'rt;®®* 

DIAMETER 


#  MSASUW  FROM  RASE  SCAT  TO  IULI  TOf  LINE  AS  DETERMINED  IT  RING  GAGE  OF  .210  -  .001. 

*  LEAD  DIAMETER  TOLERANCE  SHAU  GOVERN  KTWEEN  .010  FROM  THE  GLASS  TO  .130  FROM  THE  CLASS. 

•  *  ALTERNATIVE  IEA0  LENGTH  SHAU  K  .200  -  .015  WHEN  CUT  LEADS  ARE  REQUIRED  IT  FRCCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SHALL  IE  ESSENTIALLY  SQUARE  CUT  AND  THE  MAXIMUM  IURR  SHAU 
U  .003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER. 

Figure  3-141.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5636 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-  1/168C  dated  23  June  1955. 
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3.26.4  RATING* ••,  ABSOLUTE  SYSTEM. 


3.26.5  The  absolute  system  ratings  are  as  follows: 

Heater  Voltage .  6.31.3V 

Plate  Voltage .  165  Vdc 

Reference  MIL-E-1C  Section 
6.5. 1.1  Plate  Voltage 

First  Control  Grid  Voltage,  Maximum . .  0  Vdc 

First  Control  Grid  Voltage,  Minimum .  -55  Vdc 

•Screen  Grid  Voltage .  155  Vdc 

First  Suppressor  Grid  Voltage  .  30  Vdc 

First  Beater-Cathode  Voltage  .  200  v 

Control  Grid  Series  Resistance .  1.1  Meg 

••Cathode  Current,  Maximum .  16.0  mAdc 

Plate  Dissipation . .  0.  55  W 

•Screen  Grid  Dissipation .  0.  45  W 

Bulb  Temperature . +220°  C 

Altitude  Rating  . .  60, 000  ft 

3.26.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.26.7  Test  condition  and  design  center  characteristics  are  as  fallows: 

Heater  Voltage,  Ef . . . .  6.  ?  V 

Plate  Voltage,  Eb . 100  Vdc 

Screen  Grid  Voltage,  Ec2 . 100  Vdc 

Suppressor  Grid  Voltage,  Ec3 . . .  0  Vdc 

Cathode  Resistance,  Rk  . 150  ohms 

Heater  Current,  If  .  150  mA 

Plate  Current,  lb  .  .  5.3  mAdc 

Transconductance,  Sm .  3200  umhos 


3.26.8  ACCEPTANCE  TEST  LIMITS. 

3.26.9  Table3-39summarl*es  certain  salient  measurements-data  requirei  ;ents  set 
forth  by  the  specification  for  which  acceptance  test  limits  exist.  This  table  is  In  no 
wise  intended  to  include  all  the  properties  for  which  measurement  limits  are  pro¬ 
vided.  Specification  MIL-E-1/168C  dated  23  June  1955  should  be  referenced  to 
detern  *ie  further  assurance  of  satisfactory  operation  in  any  specific  application. 
Measurement  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design 
Center  Characteristics,  tinless  otherwise  indicated. 


*  No  test  at  this  rating  exists  in  the  specification. 

••  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current.  No  specification  assurance  of  life 
ezista  under  condition!  of  cathode  current  approaching  the  maximum. 
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TABLE  3-39.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5636 


MEASURE- 

_ limits 

PROPERTY 

ME  NT 

IT»7 

ism i 

UNITS 

CONDITIONS 

ESI 

MAX 

ET3 

MAX 

Beater  Current  If 

140 

160 

138 

164 

mA 

Transconductance  (1)  Sm 

2700 

... 

... 

umbos 

Change  In  A  Sm 
Individuals  ^  t 

% 

n 

1 

... 

20 

Plate  Current  (1)  lb 

D 

6.9 

— 

— 

mAdc 

Plate  Current  (3)  lb 

EcS  «  -8.0  Vdc 

■ 

100 

... 

— 

uAdc 

Screen  Grid  Current  Ic2 

2.8 

5.4 

— 

— 

mAdc 

Capacitance  Cgl-p 

Ef  «  0 

B 

0.015 

... 

... 

uuf 

Cg3-p 

Ef  «  0 

1. 10 

— 

— 

uuf 

(Shielded  as  speclfl 'd) 
Cgl-g3 

Ef  *  0 

■ 

0.15 

... 

uuf 

Cgl-all 

Ef  =  0 

3.5 

4.5 

— 

— 

uuf 

Cg3-all 

Ef  «0 

3.5 

4.5 

— 

— 

uuf 

Cp-all 

Ef  *0 

2.9 

3.9 

— 

uuf 

Control  Grid  Current  Icl 

Rgl  *1.0  Meg 

0 

-0.3 

■ 

-0.9 

uAdc 

Heater -Cathode  Leakage 

Ihk 

Ehk-  +100  Vdc 

— 

5.0 

— 

10.0 

uAdc 

Dxk 

Ehk*  -100  Vdc 

— 

EH 

— 

-10.0 

uAdc 

Insulation  of  Electrodes 

R(gl-all) 

Egl-all  ■ 

-100  Vdc 

100 

50 

... 

Meg 

R(p-all) 

Ep-all  - 

-300  Vdc 

100 

... 

m 

— 

Meg 

3.26.10  APPLICATION. 

3.26.11  Figure  3-142  shows  the  permissible  operating  area  for  JAN-5636  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/168C  dated  23  June  1955.  A  discussion  of  the  per¬ 
missible  operating  area  for  pentodes  may  be  found  in  paragraph  3.2.2. 

3.26.12  Table  3-40  lists  general  considerations  for  the  applications  of  this  tube  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 
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TABLE  3-40.  APPLICATION  PRECAUTIONS  FOR  .lAN-e«3A 


Voltages 

Heater.  1.3.8.  1.3.17,  1.3.22.  1.3.27, 
1.3.27,  1.3.51,  1.3.55,  3.2.14 
Heater -Cathode.  1.3.30 
Plate: 

High.  3.2.12 
Low.  3.2.3,  3.2.7 
28  Volt.  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  3.2.15 
Fixed,  1.3.8,  2.1.3,  3. 11.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33.  1.3.34,  1.3.35,  2.1.3 

3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 
Control  Grid,  1.3.4,  1.3.9,  1.3,23, 
3.2.9 

Screen  Grin,  3.2.3 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability 
1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  .'.2.3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.26.13  VARIABILITY  OF  CHARACTERISTICS. 


3.26.14  The  following  charts  show  the  amount  of  variation  which  may  be  expected 
among  individual  tubes.  The  variability  boundaries  were  determin  d  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 

3.26.15  Figure  ?-143presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-5636  as  defined  by  MIL-E-1/168C  dated  23  June  1955 

3.26.16  Figure  3-144  presents  the  limit  behavior  of  transfer  data  for  JAN-565G  as 
defined  by  MIL-E-1/168C  dated  23  June  1955. 

3.26.17  DESIGN  CENTER  CHARACTERISTICS. 

3.26.18  These  typical  curves  have  been  obtained  from  data  published  by  the  origin: 
RETMA  registrant  of  this  type. 


WADC  TR  55-1 


3-185 


•  «  »  -Oifl 
K*t  *  m  VOLTI 


•uitnonAai 

Mil 


issssasssssssss: 


"T*  V*>  *  t*f  m  v$LTI 


Figure  3-142.  Typical  Plate  Characteristics  of  Tube  Type  JAN-BISI  witJ 
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Figure  3-143,  Limit  Behavior  ol  JAN-seae  Static-Plate  Data;  Variability  of  n> 
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GRID  VOLTAGE  IN  VOLTS 

Figure  3-144.  Limit  Behavior  of  Transfer  Data  for  Tube  Type  JAN-5636 

3.8.19  Figure  3-145  presents  the  static  plate  characteristics  of  JAN-5636. 

3.8.20  Figure  3-146  presents  the  typical  transfer  data  for  JAN-5636. 

3.8.21  Figure  3-147  presents  the  typical  transconductance  characteristics  of  JAN- 
5636;  grid  No.  1  to  plate. 

3.8.22  Figure  3-148  presents  the  typical  iransconductance  characteristics  of  JAN- 
5636;  grid  No.  3  to  plate. 

3.8.23  Figure  3-149  presents  the  typical  coiivei siun  characteristics,  control  grid 
voltage  of  JAN -563 6. 

3.8.24  Figure  3-150  presents  the  typical  conversion  characteristics,  oscillator  in¬ 
jection  voltage  of  JAN-5636, 

3.8.25  Figure  3-151  presents  the  typical  plate  suppressor  grid  characteristics  of 
JAN-5636. 
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CURRENT  IN  M'LLI AMPE RES 


PLATE  voltage  IN  VOLT# 

Figure  3-145.  Typical  Plate  Characteristics  of  JAN- 5636 


WADC  TR  55-1 


3-188 


CONTROL  GRID  VOLTAGE 


Figure  3-146.  Typical  Transfer  Characteristics  of  JAN-5636 
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PLATE  RESISTANCE  rp  !N  KILOHMS 


Figure  3-147.  Typical  Grid  No.  1  to  Piute  Transconductance  Characteristics 

of  JAN-5636 
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Figure  3-148.  Typical  Grid  No.  3  to  Plate  Transconductance  Characteristics 

of  JAN-563G 
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Figure  3-149.  Typical  Conversion  Characteristics  of  JAN-5636 
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Figure  3-150.  Typical  Conversion  Characteristics  of  JAN-5636 
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PLATE  OR  SCREEN  CURRENT  IN  MILLI AMPERES 


Figure  3- 151.  Typical  Plate -Suppressor  Grid  Characteristics  of  JAN-5636 
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SECTION  27 


TUBE  TYPE  JAN-5639 

3.27  DESCRIPTION. 

3.27.1  The  JAN-5639  1/  is  an  8-lead,  button-base  suhminiature  pentode  having  a 
transconduetance  in  the  range  7500  to  10.500  micromhos.  This  type  has  been  used 
successfully  in  video  circuits. 

3.27.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  . 6.3  V 

Heater  Current,  Design  Center  . 0.450  A 

Cathode  .  Coated  Unipotential 

3.27.3  MOUNTING.  Not  specified. 


i 


< 


BASE  SUB¬ 
MINIATURE 
0  PIN  WITH 
LONG  LEADS 


* 


.017 


+  .002 
-.001 


DIAMETER 


*  MEASURE  FROM  IASE  SCAT  TO  IULI  TOP-LINE  AS  DETERMINED  IT  RING  GAGE  OF  210  -  COI 

*  LEAD  DIAMETER  TOLERANCE  SHALL  GOVERN  MTWEEN  .030  FROM  THE  OLASS  TO  .230  FRO*  THE  GLASS 

**  ALTERNATIVE  LEAD  LENGTH  SHALL  IE  .200  *-  .015  WHEN  CUT  I  EADS  ARE  REQUIRED  IT  PROCUREMENT 
CONTRACT  OR  TSS  CUT  LEADS  SHALL  K  ESSENTIAUT  SQUARE  CUT  AND  THE  MAXIMUM  IURR  SHALL 
IE  003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER 


Figure  3=152.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5639 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/169C  dated  23  June  1955. 
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3.27.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.27.5  The  absolute  maximum  ratings  are  as  follows: 


Heater  Voltage  .  6.3  V  *  0.3  V 

Plate  Voltage . 16^  Vdr 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

•  Screen  Voltage  . 155  Vdc 

Control  Grid  Voltage.  Maximum .  0  Vdc 

Control  Grid  Voltage.  Minimum  . -55  Vdc 

Heater -Cathode  Voltage .  200  v 

Grid  Series  Resistance .  0.5  V,.eg 

*♦  Cathode  Current . . 40  mAdc 

Plate  Dissipation  . 3,5  W 

*  Screen  Dissipation . 1  ■' 0  w 

Bulb  Temperature .  200  C 

Altitude  Rating  .  60.000  ft 


3.27.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.27.7  Test  conditions  and  design  center  i  nuractenstics  are  as  follows: 


Heater  Voltage  . 6.3  V 

Plate  Voltage  . 150  Vdc 

Screen  Grid  Voltage . 100  Vdc 

Cathode  Resistor . 100  ohms 

Heater  Current  .  450  mA 


3.27.8  ACCEPTANCE  TEST  LIMITS. 

3.27.9  Table  3-41  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/169C  dated  23  June  1955  should  be  referenced  U.  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Cenler  Character¬ 
istics,  unless  otherwise  indicated. 

3.27.10  APPLICATION. 

3.27.11  Figure  3-153  shows  the  permissible  operating  area  for  JAN-5639  as  defined 
by  the  ratings  in  MIL-E-1/1G9C  dated  23  June  1955.  A  discussion  oi  the  per¬ 
missible  operating  area  for  pentodes  may  be  found  in  paragraph  3.2.2. 

*  No  test  at  this  rating  exists  in  the  specification. 

**  Difficulty  may  oe  encountered  ifthis  tube  is  operated  for  long  periods  of  time  with 
very  small  values  of  cathode  current.  No  specification  assurance  of  life  exists 
under  conditions  of  cathode  current  approaching  the  maximum. 
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3.27.12  Table  3-42  lists  general  considerations  for  the  applications  of  this  tube 
type.  The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 

3.27.13  SPECIAL  OPERATING  CONSIDERATIONS. 


3.27.14  Although  the  specification  for  this  tube  type  imposes  an  initial  power  out¬ 
put  requirement  of  0.75  watt  under  test  conditions  with  a  2 -volt  signal  and  Rp  =  9000 
ohms,  no  life  test  assurance  is  afforded. 

TABLE  3-41.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5639 


MEASURE- 

LIM1 

ITS 

PROPERTY 

ME  NT 

TJTTHB 

UNITS 

wrvrm 

nsM 

Heater  Current 

If 

420 

460 

414 

492 

mA 

Transconductance  (1)  Sm 

7500 

10500 

— 

— 

uxnhoe 

Change  in 

individuals 

A  fm 

— 

— 

20 

% 

Plate  Resistance 

rp 

.040 

— 

— 

Meg 

Plate  Current  (1) 

lb 

14.0 

28.0 

— 

— 

mAt>. 

Screen  Current 

Ic2 

2.0 

6.0 

— 

— 

mAdc 

Power  Output 

Po 

Eslg  *  2  Vac 

Rp  «  9000 

0.75 

— 

— 

W 

Capacitance 

Cgip 

405"  dia.  shield 

— 

— 

— 

uuf 

Cln 

ii  ti  i» 

s.o 

— 

*  -- 

uuf 

Cout 

n  i»  n 

jffifetfrl 

— 

— 

uuf 

Ef  =  0 

1  I 

Grid  Current 

Ic 

Rgl  *  1.0  Meg 

1 

-1.0 

0 

-2.0 

uAdc 

Heatei  Cathode 

II 

uAdc 

Leakage 

Ihk 

Ehk  =  +100  Vdc 

gBl« 

15 

60 

Dik 

Ehk  -  -100  Vdc 

-15 

-60 

uAdc 

Insulation  of 

Electrodes 

R(g-all) 

Eg -all  - 

-100  Vdc 

100 

— 

50 

H15M 

Meg 

R(p-ali) 

Ep-all  * 

-300  Vdc 

100 

Kfl 

Meg 
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TABLE  3-42.  APPLICATION  PRECUATIONS  FOR  JAN-5639 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater-Cathode,  1.3.30 
Plate: 

High.  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 

AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Fixed.  1.3.8,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 

Resistance 

Control  Grid  Series,  1,3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3, 

3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 
Control  Grid,  1.3.4,  1.3.9,  1.3.23 
3.2.9 

Screen  Grid,  3.2.3 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation  3.2.13 
Triode  Connection  3,2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.27.15  VARIABILITY  OF  CHARACTERISTICS. 


3.27.16  The  following  charts  show  the  amount  of  variation  which  may  be  expected 
among  individual  tubes.  The  variability  boundaries  were  determined  from  the 
specified  acceptance  limits. 

3.27.17  Figure  3-154  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN -5639  as  defined  by  MIL-E  -1/169C  dated  23  June  1955. 

3.27.18  Figure  3-155  presents  the  lit....  behaviorof  plate  transfer  data  for  JAN-5639 
as  defined  by  MIL-E-1/169C  dated  23  Jimp  1955. 
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PLATE  CURRENT  IN  M  ILL  I  AMPERES 


3.27.19  DESIGN  CENTER  CHARACTERISTICS. 

3.27.20  These  typical  curves  have  been  obtained  from  data  published  by  the  original 
RETMA  registrant  of  this  type. 

3.27.21  Figure  3-156  presents  the  static  plate  characteristic  of  JAN-5639. 

3.27.22  Figure  3-157  presents  the  typical  plate  transfer  data  for  JAN-5639. 


PLATE  VOLTAGE  IN  VOLTS 

Figure  3-153.  Typical  Static  Plate  Characteristics  of  JAN-5639; 
Permissible  Area  of  Operation 
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Figure  3-154.  Limit  Behavior  of  JAN-5639  Static  Plate  Data;  Variability  of  lb 


Figure  3-155.  Limit  Belavior  of  JAN-5639  Transler  Data;  Variability  of  lb 

and  Ic2 

3-198 
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SECTION  28 


TUBE  TYPE  JAN-5641 


3.28  DESCRIPTION. 

3.28.1  The  JAN-5641  1/  is  an  eight -pin,  button-base,  subminiature  half-wave  high- 
vacuum  rectifier  suitable  for  operation  where  the  average  d-c  current  per  plate 
does  not  exceed  50  milliamperes. 


3.28.2  ELECTRICAL. 
Heater  Voltage 
Heater  Current 
Cathode . 


The  electrical  •'haracteristics  are  as  follows: 

.  6.3  V 

. . .  450  mA 

.  Coated  Unipotential 


3.28.3  MOUNTING.  Not  specified. 


8  LEADS 
+  .002 

.017  _  Q0,  DIA 


DIMENSIONS 

a  MaX. 

•  um  rrsri- 

LHAMtltX 

MAX. 

_LZ»L 

1.430  f  .060 

.400 

AU  DIMENSIONS  IN  INCHES 
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Figure  3-158.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5641 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E -1/170A  dated  26  October  1954. 
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3. 2d, 4  RATINGS,  ABSOLUTE  MAXIMUM. 


3.28.5  The  absolute  maximum  ratings  are  as  follows: 

Heater  Voltage .  6,3  V  a  0.3  V 

Peak  Inverse  Plate  Voltage  .  775  v 

*  Steady  State  Peak  Plate  Current  per  Plate  ....  300  ma 

Output  Current,  per  plate  . 50  mAdc 

Transient  Peak  Plate  Current . 1.1  a 

Heater  Cathode  Voltage  . .±465  v 

Bulb  Temperature . +220°  C 

Altitude  Rating  .  60,000  ft 


3.28.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 


3.28.7  The  *est  conditions  and  design  center  cliaracteristics  are  as  follows: 


Heater  Voltage,  Ef . 6.3  V 

Secondary  Voltage  to  Plate,  Epp .  275  Vac 

Load  Resistance  {RL)  .  5000  ohms 

Load  Capacitor  (CL) . 16uf 

Heater  Current .  450  mA 


3.28.8  ACCEPTANCE  TEST  LIMITS. 


3.28.9  Table  3-43  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/170A  dated  26 October  1954  should  be  referencedto  determine  further  as- 
of  satisfactory  operation  in  any  specific  application.  Measurement  conditions  are  the 
same  as  stated  under  Test  Conditions  and  Design  Center  Characteristics,  unless 
otherwise  indicated. 


TABLE  3-43.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5641 


MEASURE- 

[IS _ 

PROPERTY 

ME  NT 

WMZ8 

rLAL 

UNITS 

CONDITIONS 

MIN 

WiX 

MAX 

Heater  Current 

If 

420 

a 

414 

492 

mA 

Operation 

Io 

47 

9 

43 

— 

mAdc 

Emission 

Is 

Eb  «  30  Vdc 

100 

■ 

— 

mAdc 

Heater-Cathode 

Leakage 

Dik 

Ehk  -  •*■485  Vdc 

50 

H 

100 

uAdc 

Dik 

Ehk  *  -465  Vdc 

— 

-50 

-100 

uAdc 

*  A  test  of  this  property  at  250  ma  exists. 
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3.28,10  APPLICATION. 


3.28.11  RATING  CHARTS. 

3.28.12  Rating  Charts  I,  II  and  III  represent  areas  of  permissible  operation  within 
which  any  application  of  the  JAN-5641  must  fall.  Requirements  of  all  charts  must 
be  satisfied  simultaneously  in  capacitor-innnt  filter  applications. 

3.28.13  RATING  CHART  I.  Rating  Chart  I  {Figure  3-159)  iB  based  on  maximum 
rated  peak  inverse  voltage  (epx)  of  775  volts  and  maximum  rated  d-c  output  current 
(lo)  of  50  milliamperes.  Point  C  corresponds  to  the  simultaneous  occurrence  of 
these  two  ratings  and  also  corresponds  to  the  life  test  conditions  using  capacitor- 
input  filter. 

3.28.14  RATING  CHART II.  Rating  Chart  II  (Figure  3-160),  for  capacitor  input  fil¬ 
ter  applications,  is  based  on  maximum  rated  d-c  output  current  (Io)  and  maximum 
rated  steady-state  peak  plate  current  (lb)  of  300  milliamperes.  Rectification  effi¬ 
ciency  must  not  exceed  0.65  under  conditions  of  maximum  rated  d-c  output  current. 
Rectification  efficiency  is  equivalent  to 

Eo 

TXEppTp 

where  Eo  equals  the  d-c  output  voltage  at  filter  input  in  volts  and  Epp/p  equals  rms 
supply  voltage  per  plate  in  volts.  (Rs  =  240  ohms  per  plate.) 

3.28.15  RATING  CHART  III.  RatingChart  ID  (Figure  3-161),  for  capacitor  input  fil¬ 
ter  applications,  is  based  on  maximum  rated  surge  current  (i  surge)  of  1.1  amperes 
per  plate.  Minimum  permissible  series  resistance  (Rs)  is  approximately  240  ohms 
per  plate  under  conditions  of  maximum  permissible  supply  voltage. 

3.28.16  OTHER  CONSIDERATIONS. 

3.28.17  HEATER  VOLTAGE .  Heater  voltage  considerations  are  discussed  in  para¬ 
graph  3.3.9. 

3.28.18  ALTITUDE.  Paragraph  3.3.7  contains  a  discussion  of  high  altitude  consid¬ 
erations. 

3.28.19  TYPICAL  CHARACTERISTICS. 

3.28.20  Figure  3-162  presents  the  static  plate  characteristic  of  JAN-5641,  repro¬ 
duced  from  data  published  by  the  original  FJETMA  registrant  of  the  type.  The 
variation  which  may  be  exhibited  among  individual  tubes  cannot  be  inferred 
from  the  specification  which  provides  a  minimum  limit  only  on  emission. 
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If  Series  Inductance  is  Present  In  the  Pl».te  Supply,  Rs  may  be  Less 
than  shown  Provided  i  Surge  does  not  exceed  1. 1  Amperes. 


O  >  50  100  190  100  2 90  27ft 

*'  P lA't  5  'PPi  Y  V'H,TAGE  Pl°  PLAT t  \U  VOLTS  R*S 


Figure  3-161.  Rating  Chart  HI  -  JAN-5641,  for  Capacitor  Input  Filter 


0  iO  20  >0  40  SO  *0 

Plate  volTaoe  in  volt* 

Figure  3-162,  Typical  Plate  Characteristics  of  JAN-5641 
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SECTION  29 


TUBE  TYPE  IAN-5647 


3.29  DESCRIPTION. 

3.29.1  The  JAN-5647  1/  is  a  four  lead,  button  base,  subminiature,  diode. 

3.29.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  . 6.3  V 

Heater  Current,  Design  Center  . 150  mA 

*  Cathode .  Coated  Unipotential 

3.29.3  MOUNTING.  Not  specified. 


.513. 

MAX. 


i*  930 

•  360 
i 

.  i 

' - •'  1  I 

1  300 
MIN 

AU  LEAPS  .. 

016  i  007  DIA 

Sutton  rase 

*MEA$U*f  f*OM  EASE  MAT  TO  (UtHTC*  UNI  AS  OfTf (MINED  IY  RING  r.AOf  Of  1(0  I  0 
AU  DIMENSIONS  IN  INCHES 

Figure  3-163.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5647 

3.29.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.29.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage  .  6.3  ±  0.3  V 

Peak  Inverse  Plate  Voltage  .  460  v 

Heater -Cathode  Voltage  .  360  v 

Steady  State  Peak  Plate  Current  . .  60  ma 

Output  Current  . 10  mAdc 

Transient  Peak  Plate  Current  . 350^ 

Bulb  Temperature  .  220  C 

Altib’  le  Rating  . . . .  60,000  ft 


*  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current. 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
M1L-E-1/204B  dated  23  June  1955. 


fiN  numie*  element 

(lATE  I  HUE  ItAOl 
7  HEATE* 

3  HEATE* 

*  CATHODE  I TEllOW  IEADI 
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3.29.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS, 

3.29.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef  . .  6.3  V 

Plate  Supply  Voltage,  Epp  .  165  Vac 

Load  Resistance  (Unity  Power  Factor),  RL.  15,000  ohms 

Load  Capacitance,  CL . . 8  uf 

Heater  Current,  II . . 1 50  mA 

3.29.8  ACCEPTANCE  TEST  LIMITS. 

3.29.9  Table  3-44  s  u  m  m  a  r  i  zc  s  salient  requirements  set  forth  by  the  speci- 
iicationfor  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MII.-E-1/204B  dated  23  June  1955  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 

Note:  In  a  half  wave  circuit,  adjust  Zp  so  that  a  bogie  tube  gives  Io  -  10  mAdc.  A 
bogie  tube  has  a  drop  of  Etd  =  6.0  Vdc  at  Is  ^  45  mAdc. 

3.29.10  APPLICA.  N. 

3.29.11  SIGNAL  RECTIFIER  SERVICE:  In  the  application  of  JAN-5647  in  signal 
rectifier  service,  Fig.  3-164  relates  boundaries  of  permissible  operation  and  the 
questionable  area  of  operation,  to  the  plate  characteristics. 


3,29,12  Permissible  steady  state  peax  plate  current  is  limited  to  60  milliamperes 
to  define  boundary  (1),  and  dc  output  current  is  limited  to  10  milliamperes  to  de¬ 
fine  boundary  (2).  Area  (3)  is  defined  a s  questionable  from  the  standpoint  of  un¬ 
iformity  ard  stability  of  plate  current  in  low-level  signal  rectifier  applications. 
Reference  should  be  made  to  Section  1.3.4  for  a  review  of  the  behavior  of  initial 
electron  velocity  and  contact  potential  in  tubes  in  general,  where  control  grid  cur¬ 
rents  discussed  are  equivalent  to  plate  currents  in  signal  d'ode  application. 
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TABLE  3-44.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5647 


PROPERTY 

MEASUREMENT 

CONDITIONS 

LIMITS 

UNITS 

BKHITOTHH 

LIFE  TEST 

MIN 

MAX 

MIN 

MAX 

Kcator  Current 

If 

140 

160 

138 

164 

mA 

Plate  Current 

lb 

Ebb  -  0;  Rp  -  40,000 

5 

25 

— 

--- 

uAde 

Operation 

lo 

See  Note  Below 

9.3 

— 

8.  5 

— 

mAdc 

Change  in  Operation 

Current  from  in 

A  lo 

15 

% 

Hal 

t 

Emission 

Is 

Eb  =  6.  0  Vdc 

25 

— 

. 

mAdc 

Capac  itance 

(0.  220  in 

Cpk 

Ef  -  0 

1.70 

3.30 

uuf 

diameter  shield!)  Ckh 

Ef  =  0 

4.3 

5.7 

uuf 

Cf.h 

Ef  =  0 

1.  0 

2.  6 

uuf 

Heater-Cathode 

' 

Leakage 

Ihk 

Ehk  =  3  60  Vdc 

— 

20 

i 

60 

uAdc 

Ihk 

Efok  =  -360  Vdc 

--- 

-20 

-60 

uAdc 

Insulation  of 

Electrodes  R(p-all) 

Ep-all  =  -300  Vdc 

20 

10 

“  “ 

Meg 

WADC  TR  55-1 


3-207 
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CI2J4S67I 

HAT*  VOlTAOC  IN  VCXTS 


Figure  3-164.  Typical  Plate  Characteristics  of  JAN-5647;  Permissible 

Area  of  Operation 

3.29.13  SUPPLY  VOLTA OE  RECTIFIER  SERVICE:  Rating  Charts  I,  II  and  m  re¬ 
present  areas  of  permissible  operation  within  which  any  application  of  the  JAN  - 
5647  must  fall.  Requirements  of  all  charts  must  be  satisfied  simultaneously  in 
capacitor-input  filter  applications. 

3.29.14  RATINGCHARTI  is  based  on  maximum  rated  peak  inverse  voltage  (epx) 
460  volts  and  maxinum  rated  dc  output  current  (lo)  of  10  milliamperes.  Point 
corresponds  to  the  simultaneous  occurence  of  these  two  ratings  permissible  under 
capacitor-  or  choke-input  filter  conditions. 

3.29.15  RATING  CHART  II  for  capacitor  input  filter  applications  is  based  on 
maximum  rated  dc  output  current  (lo)  and  maximum  rated  steady  state  peak  plate 
current  (ib)of  60  milliamperes.  Rectification  efficiency  must  not  exceed  0.68  under 
conditions  of  maximum  rated  dc  output  current. 

3.29.16  RATING  CHART  III  for  capacitor  input  filter  is  based  on  maximum  rated 
surge  current  (I  surge)  of  350  milliamperes.  Minimum  permissible  series  resistance 
(Rs)  is  approximately  545  ohms  wider  conditions  of  maximum  permissible  supply 
voltage. 
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3.29.17  OTHER  CONSIDERATIONS. 


3.29.18  HEATER  VOLTAGE:  See  paragraph  3.4.8. 

3.29.19  LOW  ELECTRODE  CURRENT:  See  paragraph  3.4.7. 


Figure  3-167.  Rating  Chart  III  for  Tube  Type  JAN-5647 

3.29.20  Values  of  Rs  are  Based  on  Maximum  Rated  Surge  Current  (i  surg 
mA.  If  series  inductance  is  present  in  the  Plate  supply,  Rs  may  be  less  th».. 
provided  i  surge  does  not  exceed  350  mA. 


of  350 
ohown 
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3.29.21  TYPICAL  CHARACTERISTICS  OF  JAN-56 17. 


3.29.22  The  chart  below  presents  the  Static  Plate  Characteristic  of  JAN-5647,  re¬ 
produced  from  data  published  by  the  original  RETMA  registrant  of  the  type.  The 
variation  which  must  be  expected  among  intL.-irtual  tubes  cannot  be  inferred  from 
the  specification  which  provides  a  minimum  limit  only  on  emission. 


Figure  3-168.  Typical  Piate  Characteristics  of  JAN-56«7 
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SECTION  30 


TUBE  TYPE  JAN -5654/ CaKSW 

3.30  DESCRIPTION. 

3.30.1  The  JAN-5654/6AK5W  1/  is  a  7  pin  miniature,  sharp-cutoff  pentode  having 
a  design  center  transconductance  of  5000  micromhos. 

3.30.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  . 6.3V 

Heater,  Current,  Design  Center. . 175  mA 

Cathode  . Coated  Unipotential 


3.30.3  MOUNTING.  Nol  specified. 


Figure  3-169.  Outline  Drawing  and  Base  Dlagiam  of  Tube  Type  JAN- 5654/ 6AK5W 
3.30.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.30.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage  6.3  V  t0.3V 

Plate  Voltage  200  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 
Control  Grid  Voltage,  Maximum  0  Vdc 

Control  Grid  Voltage,  Minimum  -50  Vdc 

Screen  Grid  Voltage  155  Vdc 

Heater -Cathode  Voltage  135  v 


1  /  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/4A  dated  5  December  1955. 
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20  mAdc 
.  1.65  W 
.  0.55  W 
.  .  165°C 
60,000  ft 
.  0.1  meg 
1.0  mAdc 

3.30.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.30.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef . .  6.3  V 

Plate  Voltage,  Eb . 120  Vdc 

Control  Grid  Voltage,  Eel .  -2  Vdc 

Heater  Cathode  Voltage,  Ehk . 0  Vdc 

Screen  Grid  Voltage,  Ec2 . 120  Vdc 

Plate  Current,  lb  . 7.5  mAdc 

Screen  Grid  Current,  Ic2  . 2.5  mAdc 

Interelectrode  Capacitance  (Shield  No.  316) 

C  in  .  4.0  uuf 

C  out  . 2.85  uuf 


3.30.8  ACCEPTANCE  TEST  LIMITS. 


*  Cathode  Current,  Maximum 

Plate  Dissipation . . 

*  Screen  Grid  Dissipation  .  . 

Bulb  Temperature  . 

*  Altitude  Rating  . 

Control  Grid  Series  Resistor 

*  Control  Grid  Current  .  .  .  . 


3.30.9  Table  3-45 summarizes  certain  salient  requirements  set  forth  by  the  speci- 
ficiationfor  which  acceptance  test  limits  exist,  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specifi¬ 
cation  MIL-E-1/4A  dated  5  December  1955  should  be  referenced  to  determine  fur¬ 
ther  assurance  of  satisfactory  operation  in  any  specific  application.  Measurement 
conditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Char¬ 
acteristics,  unless  otherwise  indicated. 


*  No  test  at  this  rating  exists  in  the  spec  fication. 
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TABLE  3-45.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5654/6AK5W 


MEASUREMENT 

LIMITS 

UNITS 

PROPERTY 

CONDITIONS 

INITIAL 

LIFE 

TEST 

MAX 

Heater  Current  If 

160 

190 

160 

190 

mA 

Transconduct- 

ance  (1)  Sm 

3800 

6200 

— 

— 

umhos 

Transconduct¬ 
ance  (1) 

Change  in 

20 

(T- 

individuals  A  ^Sm 

— 

— 

-  -  - 

Average 

change  AvgZ^Sm 

— 

— 

-  -  - 

15 

"i 

Transconduct- 

ance  (2)  A  ^Sm 

— 

— 

15 

% 

Plate  Current  (1)  R> 

5.  0 

11.0 

— 

mAdc 

Plate  Current  (2)  lb 

Eel  =  - 10  Vdc 

— 

200 

--- 

— 

uAdc 

Plate  Current  (3)  lb 

Ec  =  -5.  5  Vdc 

5.  0 

— 

— 

— 

uAdc 

Screen  Grid 

Current  Ic2 

0.  8 

4.0 

— 

— 

mAdc 

Capacitance  Cglp 

Ef  =  0 

— 

.  020 

— 

I’Uf 

(Shield  #316)  Cin 

Ef  =  0 

3.40 

4.6 

— 

— 

uuf 

Cout 

Ef  =  0 

2.45 

3.  25 

— 

— 

uuf 

Grid  Current  Id 

Rgl  =  0.  5  Meg 

0 

-0.  1 

0 

-0.  1 

uAdc 

Grid  Emission  Isc 

Ef  =  7.  5  V; 

Eel  =-45  V; 

Rgl  =  0.  1  Meg 

0 

-0.  5 

uAdc 

Heater- Cathode 

Leakage  Ihk 

Ehk  =  +100  Vdc 

— 

10 

— 

10 

uAdc 

Ihk 

Ehk  =  -100  Vdc 

— 

-10 

— 

-10 

uAdc 

Insulation  of 

Electrodes  Rg-all 

E  =100  Vdc;gl  Neg 

100 

— 

50 

— 

Meg 

Rp-all 

E  =300  Vdc;  p  Neg 

100 

— 

50 

Meg 

■ 
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3.30.10  APPLICATION. 


3.30.11  Figure  3-170  a  and  b  below  shows  the  permissible  operating  areas  for 
JAN-  5654/6AK5W as  defined  by  the  ratings  in  MIL-E-1/4A  dated  5  December  1955. 
A  discussion  of  the  permissible  operating  area  for  pentodes  may  be  found  in  para¬ 
graphs  3,2.2  through  3.2.7 


Figure  3-170.  Typical  Plate  Characteristics  of  JAN-5654/6AK5W;  Pernissible 

Area  of  Operation 


Figure  3-171.  Plate  Dissipation  and  Bulb  Temperature  in  the  Operating 
Area  for  Electron  Tube  Type  JAN-5654/6AK5W 


WADC  TR  55-1 


3-215 


3.30.12  T:ible  3-46  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 


TABLE  3-46.  APPLICATION  PRECAUTIONS  FOR  JAN-5654/6AK5W 


Voltages 

Heater.  1.3.8,  1,3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater-Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1,3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential.  1.3.4.  3.2.9.  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  d.2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  l.o.33,  1.3.34,  1.3.35, 

2.1.3,  3.2.15 

Temperature 

Bulb  and  Environmental,  3.2,4 


Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 
Control  Grid,  1.3.4,  1.3.9,  1.3.23, 

3.2.9 

Screen  Grid,  3.2.3 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1 .3.18 
Cross  Currents  in  Multistructure 
Tubes,  1.3.28 

Cathode,  Thermionic  Instability,  1.3.37 
Dissipation 


Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1,3.56,  3.2.23 


3.30.13  VARIABILITY  OF  CHARACTERISTICS. 

3.30.14  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 

3.30.15  Figure  3-172  presents  the  limit  behavior  of  static  plate  character¬ 
istics  for  JAN-5654/6AK5W  as  defined  by  MIL-E-1/4A  dated  5  December  1955. 

3.30.16  Figure  3-173  presents  the  limit  behavior  of  transfer  data  for  JAN-5654/ 
6AK5W  as  defined  by  the  specification. 
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Figure  3-172,  Typical  Plate  Voltage  Limit  Characteristics  of 

JAN-5654/ 6AK5W 
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TYPICAL  LIMIT  characteristic 
SCREEN  VOLTS  -  120  PLATE  VOLTS 

E^=  6  3  VOLTS 

'■  TYPICAL  AVERAGE  TUBE 
- -  TYPICAL  LIMIT  TUBE 


SPECIFICATION 


SPECIFICATION 


■ - 1 - 1 - 1 - 1 - ! - ' - r  u 
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COMTtOi  MID  V OiT AO* 

Figure  3-173. 

Typical  Control  Grid  Voltage  Limit  Characteristics  oi  Tube 
Type  JAN-5654/6AK5W 
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3.30.17  DESIGN  CENTER  CHARACTERISTICS. 

3.30.18  The  typical  curve  portrayed  as  Figure  3-174  has  been  obtained  from  cur¬ 
rent  data  being  published  by  the  original  RETMA  registrant  of  this  type. 


I*  4  3  VQH1  j 
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Figure  3-174.  Typical  Plate  Characteristics  of  JAN-5654/6AK5W 


Figure  3-175.  Typical  Transfer  Characteristics  of  JAN-5654  6AK5W 
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SECTION  31 


TUBE  TYPE  JAN-5670 


3.31  DESCRIPTION. 


3.31,1  The  JAN-5670  1/  is  a  9  pin  miniature,  medium-rrv  (35).  twin  triode  having 
a  coated  unipotential  cathode  and  separate  cathode  connections. 


3.31.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage . 6.3  V 

Heater  Current,  Design  Center .  350  nvA 


3.31.3  MOUNTING.  Not  specified. 
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Figure  3-176.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5670 


3.31.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.31.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage . 6.3V  ±  ,6V 

Plate  Voltage .  330  Vdc 

Reference  MIL-E-1C  Section  6.5. 1.1  Plate  Voltage 

Heater-CathodeVoltage .  alOO  V 

Control  Grid  Voltage  Maximum  .  0  V 

Control  Grid  Voltage,  Minumum  . -55  Vdc 

Control  Grid  Series  Resistance/Grid . 0.5  meg 

*  Control  Grid  Current . 3.0  mAdc 


*  No  test  at  this  rating  exists  in  the  specification. 

1-  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-I/5A  dated  5  Decenib,  r  1955, 
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**  Cathode  Current,  Maximum  (per  cathode)  . 

Plate  Dissipation  (per  plate) . 

Bulb  Temperature . 

Altitude  Rating . . . 


18  mAdc 
,  1.35  W 


60,000  ft 


jg 


3.31.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 


3.31.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef  . . . 6.3  V 

deater  Cathode  Voltage,  Elik  .  0  V 

Plate  Voltage,  El.  .  150  Vde 

Cathode  Resistance,  Rk  (per  cathode) .  240  ohms 


3.31.8  ACCEPTANCE  TEST  LIMITS. 


3.31.9  The  following  table  summarizes  certain  salient  requirements  set  forth  by  the 
specification  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  in¬ 
tended  to  include  all  the  properties  for  which  measurement  limits  are  provided. 
Specification  MIL-E-1/5A  dated  5  December  1955  should  be  referenced  to  deter¬ 
mine  further  assurance  of  satisfactory  operatioi,  in  any  specific  application. 
Measurement  conditions  are  the  same  as  staled  under  Test  Conditions  and  Design 
Center  Characteristics,  unler  •  otherwise  indicated. 


**  Difficulty  mav  be  encountered  if  this  tube  is  operated  for  long  periods  of  time  with 
very  small  values  of  cathode  current.  No  specification  assurance  of  life  exiBts  un¬ 
der  conditions  of  cathode  current  approaching  the  maximum. 
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TABLE  3-47.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5670 


MEASUREMENT 

LIMITS 

PROPEL fY 

CONDITIONS 

1  INITIAL 

1  LIFE  TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

330 

370 

330 

370 

mA 

T  ranacondu  ctan  ce 

(1)  Sm 

4500 

6500 

... 

... 

umhos 

Tranaconductance 

(21  Sm 

... 

15 

... 

15 

% 

AEf 

Change  In  Trans- 
conduetance  (1)  of 

20 

% 

Individuals  a  Sm 

^  t 

Tranaconductance 

average  change 

Avg  ^  Sm 

Amplification 

Factor  MU 

15 

% 

26 

44 

— 

— 

Plate  Current  (1)  lb 

5.9 

10.5 

... 

mAdc 

Plate  Current  (1)  lb 
difference  between 
sect  Iona 

--- 

1.8 

--- 

--- 

mAdc 

Plate  Current  (?)  Ib 

Ec  =  -10  Vdc; 

Rp  -  0.25  Meg 

— 

45 

_  .  - 

.  .. 

uAde 

Plate  Current  (3)  lb 

Ec  =  -4  Vdc 

5 

... 

... 

... 

uAdc 

Capacitance  Cgp 

Ef  =  0 

0.8 

1.4 

— 

— 

uuf 

(without  shield)  Cln 

Ef  =  0 

1.7 

2.7 

... 

... 

uuf 

Coul 

Ef  =  0 

0.7 

1.3 

— 

uuf 

Cpp 

Ef  =  0 

— 

0.10 

--- 

... 

uuf 

Grid  Current  Ic 

Rg  =  0.5  Meg 

0 

-0.3 

0 

-0.3 

uAdc 

Max. 

Grid  Emission  Isc 

Ef  =  7.5 

Ec  =  - 10  Vdc 

0 

1 

O 

W* 

— 

— 

uAdr 

Heater-Cathode 

Leakage  Ihk 

Ehk  =  *100  Vdc 

7 

7 

uAdc 

Ihk 

Ehk  =■  -100  Vdc 

--- 

T  jj 

— 

-7 

uAdc 

Insulation 

i 

of  Electrodes 

1 

R(g-all) 

Eg- all  =  -100  Vdc 

100 

— 

50 _ 

— 

Meg 

R(p-all) 

Ep-all  =  -300  Vdc 

100 

— 

50 

— 

Meg 
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3.31.10  APPLICATION. 


3.31.11  The  chart  below  shows  the  permissible  operating  area  for  JAN-5670  as  de¬ 
fined  by  the  ratings  in  M1L-E-1/5A  dated  5  December  1955.  A  discussion  of  the 
permissible  operating  area  for  pentodes  may  be  found  in  paragraphs  3.2.2  through 
3.2.7. 


Figure  3-177,  Typical  Plate  Characteristics  of  JAN-5670;  Permissible 

Area  of  Operation 

3.31.12  The  following  table  lists  general  considerations  for  the  applications  of  this 
type.  The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 
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TABLE  3-48.  APPLICATION  PRECAUTIONS  OF  JAN-5G70 

Temperature 


Voltages 

Heater,  1.3.8,  1.3.17.  1.3.22,  1.3.27 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater-Cj’.thode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3.1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode.  2.1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3.1.4 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.15 

Current 

Control  Grid,  1.3.4,  1.3.9,  1.3.23, 
3.1.3 

Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage.  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cross  Currents  in  Multistructure 
Tubes,  1.3.28 

Cathode,  Thermionic  Instability, 
1.3.37 


Bulb  and  Environmental,  3.1.5 


Resistance 


Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,3.1.13 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3 
3.1.12 


Dissipation 


Plate,  2.1,  3.1.5 
Miscellaneous 


Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.1.16 


3.31.13  VARIABILITY  OF  CHARACTERISTICS. 

3.31.14  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 

3.31.15  The  following  chart  presents  the  limit  behavior  of  static  plate  characterises 
for  JAN-5670  as  defined  by  MIL-E-1/5A  dated  5  December  1955. 
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3,31, 16  The  following  chart  presents  the  limit  behavior  of  transfer  data  for  , IAN-5670 
as  defined  by  M1L-E-1/5A  dated  5  December  1955, 


Figure  3-179.  Limit  Transfer  Characteristics  of  JAN-5670 
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3.31.17  DESIGN  CENTER  CHARACTERISTICS. 


3.31  IS  These  typical  curves  have  been  obtained  from.current  data  being  published 
by  the  original  RETMA  registrant  of  this  type. 


3.31.19  Figures  3.-180,  3-181,  3-182  present  the  Characteristics  of  JAN-5670  in 
the  negative  and  positive  grid  region  as  well  as  the  behavior  of  Sm,  Mu,  and  m  as 
functions  of  Plate  Current.  p 


Figure  3-180.  Typical  Plate  Characteristics  of  JAN-5670 
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SECTION  32 


TUBE  TYPE  JAN-5672 


3,32  DESCRIPTION 

3.32.1  The  JAN-5672  1/  is  a  5-lead,  pinch-press,  filamentary,  subminiature,  power- 
amplifier  pentode,  having  a  transconductanco  in  range,  475  to  825  micromhos. 

3.32.2  ELECTRICAL..  The  electrical  characteristics  are  as  follows: 

Heater  Voltage  . 1.25  Vdc 

Cathode .  Coated  Filament 


3.32.3  MOUNTING.  Not  specified. 
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lead  connections 


IASE  (  ■  ) 

PINCH  PRESS 

DIMENSIONS 

1  | 

DlAMffER 

a  max.}  m  ]TOl  H 

MAX 

C  MAX  D  MAX 

1.300  j  1.300  ]  .100 

.313  .213 

AU  DIMENSIONS  IN  INCHES 


#  MEASURE  FROM  RASE  SEAT  TO  Kill  TOR-LINE  AS  DETERMINED  IT  RING  CAGE  Of  .210  ±  .001. 

•  LEAD  DIAMETa  TCLMANCE  SHALL.  C'-OVERN  KTWffN  .030  fROM  THE  GLASS  TO  .230  FROM  THE  GLASS. 

*  *  ALTERNATIVE  LIAO  LENGTH  SHALL  W  .200  i  .013  WHEN  CUT  LEADS  ARE  REQUIRED  IV  PROCUREMENT 

CONTRACT  OR  TSS  CUT  LEADS  SHALL  IE  ESSENTIALLY  SQUARE  CUT  AND  THE  MAXIMUM  IURR  SHALL 
IE  .003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER. 

*  ’  *  WHfN  SPECIFIED  ON  THE  TSS 

*  ***  APPLIES  TO  PINCH  PRESS  TYPES  ONLY  (02  MIN) 

GROUND  LEAD  OVERLAPPED  IY  SHIELD  IV  A  MINIMUM  Of  .04 

iHHiD  TO  GROUND  WIRE  MAY  IE  FROM  EITHER  SIDE  OF  THE  MAJOR  DIMENSION  ALTERNATIVE 
CONSTRUCTION:  UNUSED  OR  EXTRA  RANDOM  LEAD  IN  PRFSS  OR  IUTTON  MAY  K  FOLDiD  RACK  AND 
WRAPPED  AROUND  IUL*  TO  MAKE  CONTACT  WITH  SHIELD. 

Figure  3-183.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5672 


1/  The  values  and  specification  comments  presented  in  this  Section  are  related  to 
MIL-E -1/280  dated  9  July  1953. 
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3.32.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.32.5  The  absolute  system  ratings  are  as  follows: 


*  Heater  Voltage  . 1.25  Vdc  ±  20 % 

Plate  Voltage . 100  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

*  Screen  Grid  Voltage . 100  Vdc 

Cathode  Current,  Maximum . 5.5  mAdc 

*  Altitude  Rating  .  10,000  ft 

3.32.6  TEST  CONDITIONS. 

3.32.7  Test  conditions  are  as  follows: 

Heater  Voltage,  Ef . 1.25  Vdc 

Plate  Voltage,  Eb  . 67.5  Vdc 

Control  Grid  Voltage,  Eel . -6.5  Vdc 

Screen  Grid  Voltage,  Ec2  . 67.5  Vdc 


3.32.9  Table  3-49  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E -1/280  dated  9  July  1953  sliuuld  be  referenced  to  determine  further  assurance 
of  satisfactory  operation  in  any  specific  application.  Measurement  conditions  are  the 
same  as  stated  under  Test  Conditions  unless  otherwise  indicated. 

3.32.10  APPLICATION. 

3.32.11  Figure  3-184  shows  the permisslbleoperatingarea  for  JAN-5672  as  defined 
by  the  ratings  in  MIL-E -1/280  dated  9  July  1953.  A  discussion  of  the  permissible 
operating  area  for  pentodes  may  be  found  in  paragraph  3.2.2. 

3.32.12  Table  3-50  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 

3.32.13  SPECIAL  OPERATING  CONSIDERATIONS. 

3.32.14  Specification  for  this  type  provides  some  degree  of  assurance  initially  and 
on  life,  of  satisfactory  performance  in  low-power  applications,  through  a  power 
output  requirement  of  50  milliwatts  initial  and  35  milliwatts  life  test  end  point, 
under  test  condition  voltages  with  4.55  volts  of  grid  signal,  and  Rp  -  20,000  ohms. 

#  Concerning  this  rating,  MIL-E-1/280  for  JAN-5672  states,  "Do  not  use  series 
filament  circuits." 

*  No  test  at  this  rating  exists  in  the  specification. 
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TABLE  3-49.  ACCEPTANCE  TEST  LIMITS  OF  JAN-SS.’^ 


MEASURE- 

PROPERTY 

MX  NT 

■unma 

UNITS 

CONDITIONS 

MIN  1  MAX 

MAX 

Heater  Current  If 

44 

56 

— 

— 

mA 

Transconductance  (1)  Sm 

475 

825 

— 

— 

umhoa 

Plate  Current  (1)  lb 

2. 1 

4.1 

— 

— 

mAdc 

Screen  Grid  Current  Ic2 

0.5 

1.4 

— 

.  . 

mAdc 

Power  Output  Po 

Esig  *  4.  55  Vac 

50 

35 

_  ~  - 

mW 

Control  Grid 

Current  Icl 

Rp  -  20,000 

0 

-0.8 

-1.5 

uAdc 

Insulation  of  Electrodes 

W-aU> 

Egl-all-  -100  Vdc 

100 

Meg 

R(p-all) 

Ep-all  *  -100  Vdc 

100 

— 

... 

Meg 

3.32.15  Specification  for  this  type  cautions  against  its  use  in  series  filament  cir¬ 
cuits. 

3.32.16  VARIABILITY  OF  CHARACTERISTICS. 

3.32.17  The  following  charts  define  the  extent  of  variation  which  may  be  exhibited 
between  individual  tubes.  The  boundaries  of  this  variability  were  determined  from 
the  acceptance  limits  given  on  the  specification. 

3.32.18  Figure  3 -185 presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN -5672  as  defined  by  MIL-E -1/280  dated  9  July  1953. 

3.32.19  Figure  3-186  presents  the  limit  behavior  of  plate  transfer  data  for  JAN- 
5672  as  defined  by  MIL-E -1/280  dated  9  July  1953. 

3.32.20  DESIGN  CENTER  CHARACTERISTICS. 

3.32.21  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RE'T’MA  registrant  of  this  type. 

3.32.22  Figure  3-187  presents  the  static  plate  characteristics  of  JAN -5672. 

3.32.23  Figure  3-188  presents  the  typical  plate  transfer  data  for  JAN-5672. 
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TABLE  3-50.  APPUCATION  PRECUATIONS  FOR  JAN-5672 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Plate: 

High,  3.2.12 
Low,  3.2.2,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3,20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Pot»i‘tve  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 


Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode,  2.1.3,  3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Control  Grid,  1.3.4,  1.3.9,  1.3.23, 

3.2.9 

Screen  Grid,  3.2.3 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 
Screen  Grid,  2.1,  3.2.3 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 
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'LATI  CUftfttNT  IN  NILLIANNCNH 
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Figure  3-186.  Limit  Behavior  of  Tube  Type  JAN-5672  Transfer  Data 


Figure  3-187.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN- 567? 
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PLATE  RESISTANCE  { tp)  IN  KILOHMS 
TRANSCONDUCTANCE  (Sir)  IN  MICROMHOS 


CONTROL  SRtD  VOi.TASE  IN  VOLTS 

Figure  3-188.  Typical  JAN-5672  Characteristics;  Sin,  Rp.  Ib  and  Ic2 
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PLATE  OR  SCREEN  CURRENT  IN  MILLIAMPERE3 


SECTION  33 


TUCE  TYPE  JAN-5686 


3.33  DESCRIPTION 

3.33.1  The  JAN-5686  1/  is  a  9 -pin  miniature,  R-F  beam  power  pentode  liaving  a 
transconductance  in  the  range,  2600  to  4000  micromhos. 

3.33.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage  . 6,3  y 

Cathode  . .  Coated  Unipotential 

3.33.3  MOUNTING,  Not  specified. 


4  7 
4-3  * 


LEAD  CONNECTIONS 


.(WO ±.002  DIA 
9  PINS 


MINIATURE  9 -PIN  IUTTON 
E  9-1  *• 


N 


AU  DIMENSIONS  IN  INCHES 

•REFERS  TO  JET  EC  PURUCATION  JS-G2-1, 
JANUARY  1949 


•  *  REFERS  TO  JET EC  PUBLICATION  JO-GJ-1, 
FBRUARY  1949 


Figure  3-189.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5686 

The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E -1/171  dated  20  May  1953. 
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3.33.4  RATINGS,  ABSOLUTE  SYSTEM. 


3,33.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage . 6.3  V  ^  10% 

*  Plate  Voltage . . .  275  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

*  Control  Grid  Voltage,  Maximum . .  .  -165  Vdc 

*  Screen  Grid  Voltage  .  275  Vdc 

Heater -Cathode  Voltage  .  100  V 

**  Plate  Current,  Maximum  . 44  mAdc 

Control  Grid  Current,  Maximum  .  3.3  mAdc 

*  Plate  Dissipation .  8.25  W 

*  Screen  Grid  Dissipation  .  3.3  W 

*  Power  Input  (Plate) .  11.0  W 

3.33.6  TEST  CONDITIONS. 

3.33.7  Test  conditions  are  as  follows: 

Heater  Voltage,  Ef  . 6.3  V 

Plate  Voltage,  Eb  .  250  Vdc 

Control  Grid  Voltage,  Eel . -12.5  Vdc 

Screen  Grid  Voltage,  Ec2  .  250  Vdc 


3.33.8  ACCEPTANCE  TEST  LIMITS. 

3.33.9  Table  3-51  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E  -1/171  dated  20  May  1953  should  be  referenced  to  determine  further  assurance 
of  satisfactory  operation  in  any  specific  application.  Measurement  conditions  are 
the  same  as  stated  under  Test  Conditions  unless  otherwise  indicated. 

3.33.10  APPLICATION. 

3.33.11  Figure  3-190  shows  the  permissible  operating  area  for  JAN-5686  as  defined 
by  the  ratings  in  MIL-E -1/171  dated  20  May  1953.  A  discussion  of  the  permissible 
operating  area  for  pentodes  may  be  found  in  paragraph  3.2.2, 

3.33.12  Table  3-52  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 


*  No  test  at  this  rating  exists  in  the  specification. 

**  Difficulty  may  be  encountered  if  this  ?ube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current. 
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TABLE  3-51.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5686 


1 

PROPERTY 

MEASURE- 
ME!  TT 

CONDITIONS 

LD 

hits 

INITIAL 

LIFE  TEST 

UNITS 

Wlhli 

MAX 

MAX 

§ 

Heater  Current 

If 

320 

380 

— 

— 

mA 

Transconductance  (1)  Sm 

2600 

U'  - 

— 

— 

umhos 

J 

Plate  Current  (1) 

lb 

21 

35 

— 

— 

mAdc 

7 

Screen  Grid  Current  Ic2 

1.0 

6.0 

— 

— 

mAdc 

; 

Power  Output 

Po 

Esig  >8.8  Vac 

2.2 

m  „  m 

_  ^  — 

«  • 

W 

Rp  >  9000  ohms 

| 

Power  Oscillation 

Po 

Esig  adjusted  fo 

5.25 

4.  25 

—  _ 

W 

Icl  >  2  mAdc 

Zj 

lb  =  40  mAdc 

Rc?=25,OQO  ohms 

- 

F  =  5  Me 

Capacitance 

Cgp 

Ef  =  0 

0.08 

_ 

uuf 

= 

(Shielded  as 

Cin 

Ef  -  0 

5.0 

8.0 

•  -- 

-  -  - 

uuf 

Specified) 

Cout 

Ef  >0 

7.0 

10.0 

— 

— 

uuf 

7 

Control  Grid  Current  Icl 

0 

— 

m 

uAdc 

Heater-Cathode 

Leakage 

Ihk 

Ehk  >  +100  Vdc 

0 

E9 

— 

- -- 

uAdc 

Ihk 

Ehk  -  -100  Vdc 

0 

-40 

— 

— 

uAdc 

l 

insulation  of  Electrodes  f 

R(gl-all) 

Egl-all=  -100  Vdc 

100 

MM 

— 

--- 

Meg 

R(p-ali) 

Ep-all=  -300  Vdc 

100 

— 

— 

Meg 

3.33.13  SPECIAL  OPERATING  CONSIDERATIONS. 

3.33.14  Current  specification  for  this  tube  type  provides  a  Class  C  power  oscilla¬ 
tion  test  at  a  frequency  of  125  megacycles  with  initial  limit  on  power  output  of  4.3 
watts  minimum  under  test  conditions  of  Eel  -  -50  *olts  dc;  and  signal  voltage  such 
as  to  cause  plate  current  of  40  mAdc.  Life  test  end  point,  measured  under  these 
(  'xiitions  is  4.25  watts  minimum. 

"  03.15  VARIABILITY  OF  CHARACTERISTICS. 

b 1 6  The  following  charts  show  the  extent  of  variability  which  may  be  expected 


WADC  TR  55-1 


3-238 


TABLE  3-52.  APPLICATION  PRECAUTIONS  FOR  JAN-5686 


Voltages 

Heater.  1.3.8,  1.3.17,  1.3.22,  1,3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.:1 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential.  1.3.4,  3.2.9,  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35, 

2.1.3,  3.2.15 


Temperature 

Bulb  and  Environmental,  3.2,4 
Current 

Cathode,  1.3.50.  3.2.6,  3.2.13 
Control  Grid,  1.3.4,  1.3.9,  1.3.23, 

3.2.9 

Screen  Grid,  3.2.3 
Interelectrode  Leakage.  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.L.3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3/4 
Microphonics,  1.3.56,  3.2.23 


among  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac 
ceptance  limits  given  on  the  specification. 

3.33.17  Figure  3-191  presents  the  limit  behavior  of  static  plate  characteristics  fo 
JAN-5686  as  defined  by  MIL-E -1/171  dated  20  May  1953. 

3.33.18  Figure  3-192  presents  the  limit  behavior  of  plate  transfer  data  for  JAN 
5686  as  defined  by  MIL-E -1/171  dated  20  May  1953, 


3.33.19  DESIGN  CENTER  CHARACTERISTICS. 

3.33.20  These  typical  curves  have  been  obtained  from  data  published  by  the  origi 
nal  RETMA  registrant  of  this  type. 

3.33.21  Figure  3-193  presents  the  static  plate  characteristics  of  JAN-5686. 
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Fif.uri*  3-190.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN- 
5686;  Permissible  Area  of  Operation 


Figure  3-191.  Limit  Behavior  of  Tut*  Type  JAN-5686  Static  Plate 

Data;  Variability  of  lb 
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*C*El*  CU»*(»lri|*  MILL  »*■*( 


!«•§»¥ 

(tl.lMV* 

ii  *  ite 


/. 

/ 


CONTftOl  *«!»  VOL  T  A>|  |H  yOU  I 


Figure  3-192,  Limit  Behavior  of  Tube  Type  JAN-5686  Transfer 
Data;  Variability  of  lb 


*0  10  HO  1*0  too  140  K  *0  1(0  NO 

(LAT(  VOLTAOr  ■*  WLT» 


Figure  3-193,  Typical  Static  Plate  Characteristics  of  Tube  Type 

JAN- 5686 
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SECTION  34 


TUBE  TYPE  JAN-568? 


3.34  DESCRIPTION. 

3.34.1  The  JAN-5687  1/  is  a  9  pin.  miniature,  general  purpose  twin  triode  having 
a  Mu  In  the  range  of  15.0  to  20.5  and  transconducLance  in  the  range  8000  to  14000 
umhos.  Each  triode  is  electrically  independent  although  the  two  heaters  have  a 
common  connection. 

3.34.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows; 

Series  Parallel 

Heater  Voltage . 6.3V  12,6V 

Heater  Current .  .84-.96A  .42-.48A 

Cathode  .  Coated  Unipotential 

3.34.3  MOUNTING.  Not  specified. 


HAD  CONNU’IOHS 


t 


b 


MAX  ¥ 


► 

,90  4  3H 

k 


R  2 


*  • 
f  ♦ 


9  PIN  MINIAUJ« 
<5  7 

b  a  ■ 


H 


2  r  ~  \7  ir, 

3r>  a\  '*  h<  t 


36 J 

i 


36'  36  ^ 

»  ■  V- 


1 

46«  -  OOi 

4 


040*  002  01* 
9  PINS 

VINIATUH  9  P"N  IUT1  ON 
E9  I  " 


AU  DIMINSONS  in  INCHES 


Iff  EES  TO  JtTEC  POUICATION  JS  C.2  1 
JANUARY  1949 

«EE(9S  TO  JETH  PUKJIAHON  JOOl  l 
IfMUAAY  '9*9 


4 


A  SURE  f*OM  IASE  SEAT  TO  IUII  TOP  IM 


Fit'll  re  3-194.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5687 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1  BOB  dated  1C  July  1954. 
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3.34.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.34.5 


+  * 
* 
* 
* 


The  absolute  system  ratings  are  as  follows: 

Heater  Voltage . Series  12.6  ±  10% 

Parallel  6,3  ±  10% 


Plate  Voltage  .  330  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

Heater -Cathode  Voltage .  100  Vdc 

Cathode  Current  (each  cathode) .  65  mAdc 

Plate  Dissipation  (each  plate)  2/ . 4.2  W 

Bulb  Temperature .  +  200°C 

Altitude  Rating .  10,000  ft 

Peak  Plate  Inverse  Voltage  .  1000  v 


3.34.6  TEST  CONDITIONS. 


3.34.7  Test  conditions  are  as  follows1 


Heater  Voltage,  Ef .  12.6V 

Plate  Voltage,  Eb . 120  Vdc 

Grid  Voltage,  Ec  .  -2.0  Vdc 


3.34.8  ACCEPTANCE  TEST  LIMITS  OF  JAN-5687. 


3,34.9  t  able  3-53  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  tesv  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/80B  dated  16  July  1954  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 


3.34.10  APPLICATION. 


3.34.11  Figure  3-195  shows  the  permissible  operating  area  for  JAN-5687  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/80B  dated  16  July  1954,  A  discussion  of  the  per¬ 
missible  operating  area  for  triodes  may  be  found  in  paragraphs  3.1.2  through  3,1.6. 


*  No  test  of  operation  at  this  rating  exists  in  the  specification. 

**  No  specification  assurance  of  life  exists  under  conditions  of  cathode  current 
approaching  the  maximum.  Difficulty  may  be  encountered  if  this  tube  is  operated 
for  long  periods  of  time  with  very  small  values  of  cathode  current. 

2/  Maximum  total  plate  dissipation  for  both  plates  =  7.5  W. 
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TABLE  3-53.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5687 


1 

PROPERTY 

MEASUREMENT 

CONDITIONS 

LIMITS 

UNITS 

INITIAL 

LIFE 

TEST 

MIN 

MAX 

MIN 

MAX 

1 

Heater  Current 

If 

Ef r  6.3  Vdc 

0.84 

0.96 

_  _  _ 

A 

1 

Transconduotance  (1)  Sm 

8000 

14000 

6000 

umhos 

1 

Ampliflcat ion  Factor  Mu 

15.0 

20.5 

— 

— 

f 

Plate  Current  (1 ) 

H> 

27 

45 

22 

mAdc 

“ 

Plate  Current  (3) 

Ee =  -25  Vdc 

-  -  - 

1.0 

_  _  - 

-  -  - 

mAdc 

1 

Eh  =  300  Vd? 

Emission 

Is 

Eb  =  Ec  15  Vdc 

125 

— 

— 

— 

mAdc 

-- 

Grid  Current 

Ie 

Units  in  Parallel 

0 

-5.0 

. 

— 

uAdc 

Heater-Cathode 

1 

Leakage 

Ihk 

0 

30 

-  “  “ 

“  -  “ 

uAde 
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Figure  3-195.  Typical  Plate  Characteristics  of  JAN -5687;  Permissible 

Area  of  Operation. 

3.34.12  Table  3-54  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 

TABLE  3-54.  APPLICATION  PRECAUTIONS  FOR  JAN-5687 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3.1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3.1.4 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.15 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19 
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Resistance  (Cont.) 

1.3.22,  1.3.23,  3.1.13 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  ?,.1.3 
3.1.12 

Dissipation 
Plate,  2.1,  3.1.5 
Current 

Control  Gid,  1,3.4,  1.3.9,  1.3.23,  3.1.3 
Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Inter  electrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1,3,18 
Cross  Currents  in  Multistructure 
Tubes,  1.3.28 
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Miscellaneous 


Pulse  Operation,  3.1.14 
Shielding,  3.1,5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3. .16 

3.34.13  VARIABILITY  OF  CHARACTERISTICS. 

3.34.14  The  following  charts  show  the  variability  which  may  be  expected  between 
individual  tubes.  The  boundaries  of  this  variabilily  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 

3.34.15  Figure  3-196  presents  the  limit  behavior  of  transfer  plate  characteristics 
for  JAN-5687  as  defined  by  M1L-E-1/80B  dated  1 6  July  1954, 


Current  (Cont.) 

Cathode,  Thermionic  Instability, 
1.3.37 

Temperature 

Bulb  and  Environmental,  3.1.5 
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Figure  3-196.  Limit  Transfer  Characteristics  of  JAN-5687 
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3.34.16  Figure  3-19?  presents  the  limit  behavior  of  static  plate  data  for  JAN-5667 
as  defined  by  MIL-E-1/80B  dated  16  July  1954. 


Figure  3-197.  Limit  Plate  Characteristics  of  JAN-5687 


3.34.17  DESIGN  CENTER  CHARACTERISTICS. 

3.34.18  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  this  type. 

3.34.19  Figure  3-198  presents  the  Static  Plate  and  Grid  Characteristics  of  JAN- 
5687  for  the  positive  grid  region. 

Caution:  Operation  defined  by  this  chart  is  not  supported  by  any  specification  test 
rating. 


Figure  3-198.  Typical  Plate  and  Grid  Characteristics  of  JAN-5687 
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?0  15  10  5  0 

G*1D  VOiTAOli  IN  VCXTS 

Figure  3-199.  Typical  Transfer  Characteristics  of  JAN-5687 
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PLATE  RESISTANCE  (rp)  IN  KIlOHMS  AND  M 


Figure  3-200.  Typical  Plate  Characteristics  of  JAN-5687 


Figure  3-201.  Typical  JAN-5687  Characteristics;  Variability  of 
Sm,  Mu  and  Rp 
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TRANSCONDUCTANCE  !N  MICROMMOS 


SECTION  35 


TUBE  TYPE  JAN-57Q2WA 


3.35  DESCRIPTION. 

3.35.1  The  JAN-5702WA  1/  is  a  7-lead,  pinch  press,  subminiature,  sharp-cutoff 
pentode  having  a  design  center  transconductance  of  5000  micromhos.  The  JAN- 
5702WA  is  similar  in  plate  characteristics  to  JAN-5840  and  the  miniature  type  JAN- 
5654/6AK5W. 

3.35.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  . . 6.3V 

Heater  Current,  Design  Center  . 200  mA 

Cathode  . Coated  Unipotential 


3.35.3  MOUNTING.  Not  specified. 


LEAD  CONNECTIONS 


ll'U.'Ji 


IASE  (~ 

PINCH  PRESS 

!  DIMENSIONS  i 

1 

DIAMETER 

A  MAa. 

04M 

TOl.  t 

MAX 

1.300 

1.330 

.400 

AU.  DIMENSIONS  IN  INCHES 


#  MEASUtE  FROM  RASE  SEAT  TO  IUII  TOE-LINE  AS  DETERMINED  IY  RING  GAGE  Of  .210  ±  .001. 

*  LEAD  DIAMETER  TOLERANCE  SHALL  OOVERN  IETWRN  .030  FROM  THE  GLASS  TO  .2S0  FROM  THE  GLASS. 


ALTERNATIVE  LIAO  LENGTH  SHAD  K  .200  ±  .015  WHEN  CUT  LEADS  ARE  REQUIRED  IY  PROCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SHALL  IE  ESSENTIALLY  SQUARE  CUT  AND  THE  MAXIMUM  WRR  SHALL 
M  ,003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER, 


Figure  3-202.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN--5702WA 

1/  The  values  and  specification  comments  presented  in  this  section  are  relate^  *n 
MlL-!i-l/82A  dated  28  October  1953. 
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3.35.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.35.5  The  absolute  system  ratings  art.  as  follows: 


Heater  Voltage .  6.3  ±  0.6  V 

Plate  Voltage  . .  .  200  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 
Screen  Voltage . 155  Vdc 

*  Control  Grid  Voltage,  Minimum  . -55  Vdc 

Suppressor  Grid  Voltage,  Maximum .  0  Vdc 

*  Plate  Dissipation  .  . .  1.85  W 

*  Screen  Dissipation  . . . 55  W 

Heater -Cathode  Voltage  . .  200  v 

**  Cathode  Current,  Maximum  .  20  mAdc 

**  Cathode  Current,  Minimum  .  0.5  mAdc 

*  Bulb  Temperature .  265  C 

*  Altitude  Rating .  60,000  ft 

3.35.6  TEST  CONDITIONS  / ND  DESIGN  CENTER  CHARACTERISTICS. 

3.35.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Hea* **er  Voltnge,  Ef .  6.3  V 

Plate  Voltage,  Eb . 120  Vdc 

Screen  Grid  Voltage,  Ec2  . 120  Vdc 

Suppressor  Grid  Voltage,  Ec3 . 0  Vdc 

Cathode  Resistance,  Rk  .  200  ohms 

Heater  Current,  If . 200  mA 

Plate  Current,  lb  .  7.5  mAdc 

Screen  Grid  Current,  Ic2  .  2.C  mAdc 

Transconductance,  Sm  .  5000  umhos 


3.35.8  ACCEPTANCE  TEST  LIMITS. 

3.35.9  Table  3-55  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/82A  dated  28  October  1953  should  be  referenced  to  determine  further 
assurance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  and  Design  Center  Characteristics,  unless  otherwis  indicated. 


*  No  test  at  this  rating  exists  in  the  specification. 

**  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current.  No  specification  assurance  of  life  exists 
under  conditions  of  cathode  current  approaching  the  maximum. 
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TABLE  3-55.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5702WA 


PROPERTY 

MEASURE¬ 

MENT 

CONDITIONS 

LIMITS 

— 

UNITS 

INTI 

riAL 

LIFE  TEST 

MIN 

nrm 

MAX 

Heater  Current  If 

183 

217 

183 

217 

mA 

Transconductance  (1)  Sm 

4200 

5800 

— 

— 

umhos 

Change  in  a  Sm 

— 

— 

— 

25 

% 

Individual  ^  t 

Plate  Resistance  rp 

.15 

— 

— 

— 

Meg 

Plate  Current  (1)  lb 

5.5 

9.5 

— 

— 

mAdc 

Screen  Grid  Current  Ic2 

B 

3.  5 

— 

— 

mAdc 

Capacitance  Cgl-p 

Ef  =  0 

0.03 

-  -  - 

— 

uuf 

(Shielded  as  Cin 

Ef  *  0 

3.6 

5.  1 

— 

— 

uuf 

Specified)  Cout 

Ef  =  0 

2.6 

3.7 

— 

— 

uuf 

Control  Grid  Current  Icl 

0 

-0.1 

0 

-0.3 

uAdc 

Heater- Cathode  Leakage 

Ihk 

Ehk  =  +100  Vdc 

— 

7 

— 

10 

uAdc 

Ihk 

Ehk  =  -100  Vdc 

— 

-7 

— 

-10 

uAdc 

Insulation  of  Electrodes 

R(gl-all) 

Egl-ali=  -100  Vdc 

100 

50 

— 

Meg 

R(p-all) 

Ep-all  =  -300  Vdc 

100 

50 

— 

Meg 

3.35.10  APPLICATION. 

3.35.11  Figure  3-203  shows  the  permissible  operating  area  for  JAN-5702WA  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/82A  cwted  28  October  1953.  A  discussion  of  the 
permissible  operating  area  for  pentodes  may  be  found  in  paragraph  3.2.2. 

3.35.12  Table  3-56  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 

3.35.13  VARIABILITY  OF  CHARACTERISTICS. 

3.35.14  The  following  charts  show  the  variability  whirh  may  be  expected  among 
individual  tubes.  The  variability  boundaries  were  determined  from  the  acceptance 
limits  given  on  the  specification. 
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TABLE  3-56.  APPLICATION  PRECAUTIONS  FOR  JAN-5702WA 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater -Cathode,  1.3.30 
Plate: 

High,  3,2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3,2.22 
Control  Brid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Fixed,  1.3.8,  2.1.3,  3.9.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential.  1.3.4,  3.2.9,  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3, 

3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Cathode,  1.3.50.  3.2.6,  3.2.13 
Control  Grid.  1.3.4,  1.3.9,  1.3.23, 

3.2.9 

Screen  Grid,  3.2.3 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability,  1,3.37 

Dissipation 

Platv ,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.35.15  Figure  3-204  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-5702WA  as  defined  by  MIL-E-1/82A  dated  28  October  1953. 

3.35.16  Figure  3-205  presents  the  limit  behavior  of  static  screen  grid  character¬ 
istics  for  JAN-5702WA. 

3.35.17  Figure  3-206  presents  the  limit  behavior  of  plate  transfer  data  for  JAN- 
5702WA  as  defined  by  MIL-E-1/82A  dated  28  October  1953. 


3.35.18  Figures  3  207  and  3-208  present  the  limit  behavior  of  screen  grid  transfer 
data  for  JAN-5702WA, 


3.35.19  DESIGN  CENTER  CHARACTERISTICS. 

3.35.20  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 
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PLATE  OR  SCREEN  CURRENT  IN  MIL  LIAM  PERES 


3.35.21  Figure  3-209  presents  the  static  plate  characteristics  of  JAN-5702WA. 

3.35.22  Figure  3-210  presents  the  typical  plate  transfer  data  for  JAN-5702WA. 


0  50  100  150  200  250  300 

PLATE  VOLTAGE  IN  VOLTS 


Figure  3-203.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-5702WA; 
Permissible  Area  of  Operation 
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o  50  »O0  »30  100  150  >00 

Pl*TC  VOlIAOI  •*  VOtVi 


Fifrure  3-204.  Limit  Behavior  of  Tube  Type  JAN-5702WA  Static  Plate 

Data;  Variability  of  lb 


PLATE  VOLTAGE  IN  VOLTS 

Figure  3-205.  Limit  Behavior  of  Tube  Type  JAN-5702WA  Static  Sc  reen 

Data;  Variability  of  lc2 
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SCREEN  CURRENT  IN  MILL! AMPERES 


GR10  VOLTAGE  IN  VOLTS 


Figure  3-206.  Limit  Behavior  of  Tube  Type  JAN-5702WA  Transfer  Data; 

Variability  of  lb 


Figure  3-207.  Tube  Type  JAN-5702WA  Limit  Behavior,  Variability  of  Ic2 
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PLATE  CURRENT  IN  MILL IAMPE RE 


'6  -5  -4  -3  -2  -I  0 


CONTROL  GRID  VOLTS 

Fipure  3-210.  Typical  Transfer  Data  for  Tube  Type  JAN-5702WA 
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TANCE  (Sm)  IN  THOUSANDS  OF  MICROMHOS 


SECTION’  36 


TUBE  TYPE  JAN-570  SWA 


3.36  DESCRIPTION. 

3.36.1  The  JAN-5703WA  is  a  5-lead,  pinch-press  subminiature  triode  having  a 
design  center  Mu  of  25.  5  and  transconductance  of  5000.  The  JAN-5703WA  is  simi¬ 
lar  in  plate  characteristics  to  the  JAN- 571 8  and  the  T  N- 61 11.  The  JAN-5703WA 
has  given  satisfactory  service  in  a  variety  of  applies  i  including  oscillator  cir¬ 
cuits  at  500  me. 


3.36.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage . 6.3V 

Heater  Current,  Design  Center .  200  mA 

Cathode . . . Coated  Unipotentlal 

3.36.3  MOUNTING.  Not  specified. 


REFERENCE  MARK 

(RED  DOT) - 

ADJACENT  TO 
PIN  I 


j  i 

J 

-« 

T  3 

i  & 

A  * 

T  3 

i 

i 

«  OlA  ► 

L. 

UJ 
.  UJ 

m  * 

\ 

RED  DOT 


uii  v 


UJ 

7  u 

I  vi 


AH  Y  NUMBER  Of 
LEADS  IN  LINE 


Ml  400  MAX 


LEA0S  ARE 
SPACE 0  AT 
MULTIPLES 
OF  04* 


TINNED  WITHIN 
(W  050  OR  LESS  Of 

THE  (LASS  PRESS  f 


LEADS 


k  .01* 


+  .00? 
-  001 


DIA 


(SEE  NOTE  ?) 


1  DIMENSIONS  i 

A  MAX. 

DIAMETER 

MAX 

T5TT 

1500 

1.350 

.400 

ALL  DIMENSIONS  IN  INCHES 


#  MEASURE  FROM  EASE  SEAT  TO  »Ul»  TOP-LINE  AS  OETEIMINEO  PING  GAGE  Of  210  •  001 

*  LEAD  DIAMETER  TOLERANCE  SHALL  GOVERN  IETWEEN  .050  FROM  IPS  GLASS  TO  .230  F»0“  THE  GLASS 

**  ALTERNATIVE  LEAD  LENGTH  SHALL  IE  J00  2:  .015  WHEN  CUT  LEADS  APE  REQUIRED  IY  PPOCUPEMENT 
CONTEACT  O*  TSS.  CUT  LEADS  SMALL  If  ESSENTIALLY  SQUARE  CUT  AND  THE  MAXIMUM  IURR  SHAH 
K  001  INC  PEASE  OVH  THE  ACTUAL  LEAD  Dl  AM  FT  El 


Figure  3-211.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5703WA 

_  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/293A,  dated  16  July  1954. 
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3.36.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.36. 5  The  absolute  system  ratings  are  as  follows: 

Heater  Voltage  . 6.3  t  0,6  V 

Plate  Voltage .  275  V 

Reference  MIL- E- 1C  Section 
6.  5.  1.  1  Plate  Voltage 

•Plate  Dissipation  . 3.  3  W 

•Heater -Cathode  Voltage . 200  v 

••Plate  Current . 22  mAdc 

•Grid  Current . 5.5  mAdc 

•Bulb  Temperature . +265°  C 

Altitude  Rating . 60,  000  ft 

3.36.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.36.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef .  6.  3  V 

Plate  Voltage,  Eb  .  120  Vdc 

Grid  Voltage,  Ec .  0  Vdc 

Heater -Cathode  Voltage,  Ehk .  0  Vdc 

Cathode  Resistance,  Rk .  220  ohms 

Heater  Current,  If .  200  mA 

Plate  Current,  lb . 9.4  mAdc 

Transconductance,  Sm .  5000  umhos 

Amplification  Factor,  Mu  .  25.  5 


3.36.8  ACCEPTANCE  TEST  LIMITS. 

3.36.9  Table  3-58  summarizes  certain  salient  measurements-data  requirements 
set  forth  by  the  specification  for  which  acceptance  test  limits  exist.  This  table  Is 
in  no  wise  intended  to  include  all  the  properties  for  which  measurement  limits  are 
provided.  Specification  MIL-E-1/293A  dated  16  July  1954  should  be  referenced  to 
determine  further  assurance  of  satisfactory  operation  in  any  specific  application. 
Measurement  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design 
Center  Characteristics,  unless  othe-wise  indicated. 

3.36.10  APPLICATION. 

3.36.11  Figure 3- 21 2 shows  the  permissible  operating  area  for  JAN-5703WA  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/293A  dated  16  July  1954.  A  discussion  of  the  per  ¬ 
missible  operating  area  for  triodes  may  be  found  in  paragraph  3. 1.  2. 


•  No  test  at  this  rating  exists  in  the  specification. 

••  Difficulty  may  be  encountered  If  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current.  No  specification  assurance  of  life 
exists  under  conditions  of  cathode  current  approaching  the  maximum. 
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TABLE  3-57.  ACCEPTANCE  TEST  i^r.HTS  OF  MN-5703WA 


MEASURE- 

LIM 

ITS 

PROPERTY 

ME  NT 

1NT 

riAL 

LIFE  TEST 

UNITS 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

183 

217 

183 

217 

mA 

Transconductance 

(1)  Sm 

4200 

5800 

-  -  - 

— 

umhos 

Change  in  .  Sm 
individual  ^  * 

— 

— 

— 

25 

% 

Amplification  Factor 

Mu 

21 

30 

— 

— 

— 

Plate  Current  (1)  lb 

6.8 

12.0 

— 

— 

mAdc 

Plate  Current  (2)  lb 

Ec  =  -8.5  Vdc 

— 

50 

— 

— 

uAdc 

Power  Oscillation  Po 

F  =  500  Me; 
Eb=150  Vdc 

600 

mW 

Rg/Ib=20  mAdc 

Capacitance  Cgp 

Ef  =  0 

.9 

1.6 

-  _  _ 

- 

uuf 

(Without  Cin 

Ef  *  0 

2.0 

3.2 

— 

— 

uuf 

Shield)  Cout 

Ef  »  0 

.5 

.9 

— 

— 

uuf 

Grid  Current  (1)  Ic 

0 

-0.3 

0 

-0.6 

uAdc 

Grid  Current  (2)  lc 

Ef*  7.0  V, meas¬ 
ure  after  5  min. 

0 

-0.3 

-1.0 

uAdc 

Heater -Cathode 

1 

Leakage  Ihk 

Ehk  *  -t-lOO 

— 

10 

■ 

30 

uAdc 

Ihk 

Ehk  a  -100 

— 

-10 

I 

-30 

uAdc 

Insulation  of  Electrodes 

I  1 

R(g-all) 

Eg-all  =  -100  Vdc 

100 

mm 

I  j 

— 

Meg 

R(p-all) 

Ep-ali  -  -300  Vdc 

100 

1 

— 

Meg 

3.36.12  Table  3-58  lists  general  considerations  for  the  application  of  this  type 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 


3. 16. 13  In  addition  to  the  general  consideration  referenced  in  Table  3-58,  the  JAN- 
570  3WA,  as  specified  byMIL-E-1/  239A,  has  additional  assurance,  initially  at  least, 
of  radio  frequency  operation  by  an  acceptance  test  of  oscillation  at  500  me. 
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TABLE  3-58.  APPLICATION  PRECAUTIONS  FOR  JAN-5703WA 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater -Cathode,  1,3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3.1.10 
28  Volt,  3.1.15 
Control  Grid  3ias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3.1.4 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.5 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19 
1.3.22,  1.3.23,  3.1.13 
Cathode  Interface,  1.3.50.  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35, 
2.1.3,3.1.12 


Dissipation 
Plate,  2.1,  3.1.5 
Current 

Control,  Grid,  1.3.4,  1J3.9,  1.3.23, 

3.1.3 

Plate,  low,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  E mission,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Temperature 

Bulb  and  Environmental,  3.1.5 
Miscellaneous 


Poise  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.1.16 


3.36.14  VARIABILITY  OF  CHARACTERISTICS. 


3.36.15  The  following  charts  show  the  variation  which  may  be  expected  among  in- 
div'dual  tubes.  The  boundaries  of  this  variability  were  determined  from  the  ac  - 
cepuuiee  limits  given  on  the  si>ecification. 

3.36.16  Figure  3-213  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-5703WA  as  defined  by  MIL-E-1/293A  dated  16  July  1954. 

3.36.17  Figure  3-214  presents  the  limit  behavior  of  plate  transfer  data  for  JAN- 
5703WA  as  defined  by  MIL-E-1/293A  dated  16  July  1954. 

3.36.18  DESIGN  CENTER  CHARACTERISTICS. 


3.36.19  Tnese  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 

3.36.20  Figure  3=215  presents  the  static  plate  characteristics  of  JAN-5703WA. 
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Figure  3-212.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-5703WA; 

Permissible  Area  of  Operation 


Figure  3-213.  Limit  Behavior  of  Tube  Type  JAN-5703WA  Static  Plate 

Data;  Variability  of  lb 
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SECTION  37 


TUBE  TYPE  JAN-5718 


3.37  DESCRIPTION. 

3.37.1  The  JAN-5718  -  '  is  an  8-lead,  button-base  submlnlature  triode  having  a  Mu 
in  the  range  of  23  to  31  and  design  center  transconductance  of  5800.  The  JAN- 57 18 
Is  similar  in  plate  characteristics  to  the  JAN- 5807.  Each  of  these  types  has  found 
satisfactory  service  in  amplifier,  500 -me -oscillator,  and  other  general-purpose 
triede  applications. 


3.37.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage . .  6.  3  V 

Heater  Current,  Design  Cenier .  150  mA 

Cathode . Coated  Unipotential 


3.37.3  MOUNTING.  Not  specified. 


i  DIMENSIONS 

A  MAX. 

1  % _ 

diameter 

MAX. 

TQL  ± 

1.573 

1  073 

_ m 

DIA. 


T3 


All  DIMENSIONS  IN  INCHCS 


TINNED  WITHIN 
.090  ON  LESS  Of 
THE  GLASS  NAESS 


\ 


z 

i 

-J_«V 

#  ' 
*  ! 


*  BASE  SUB- 
—  MINIATURE 
B  PIN  WITH 
LONG  LEADS 


.017 


4.002 

-.001 


DIAMETER 


#  MEASURE  FROM  1AU  SEAT  TO  UXITOf  LINt  AS  DETERMINED  »Y  UNO  OAGE  Of  2’Q  -?•  XI 
*  LEAD  EXAMETBI  TOLERANCE  SHAU  OOVERN  KTWEEN  .030  FROM  THE  GLASS  TO  .230  FROM  THE  GLASS, 


*  *  ALTERNATIVE  LEAD  LENGTH  SHAU  It  .200  ±  .013  WHEN  CUT  LEADS  ARE  REQUIRED  »Y  PROCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SHALL  IE  ESSENTIAUY  SQUARE  CUT  AND  THE  MAXIMUM  IURR  SHAU 
IE  .005  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER 

Figure  3-216.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5718 


b  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-172/B  dated  5  August  1955. 
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3.37.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.37.5  The  absolute  system  ratings  are  as  follows: 

Heater  Voltage  . 6.310.3V 

Plate  Voltage  .  165  Vdc 

Reference  MIL-E-IC  Section 
6.  5.  1.  1  Plate  Voltage 

Grid  Voltage,  Maximum  . .  0  Vdc 

Grid  Voltage,  Minimum  .  -55  Vdc 

Heater -Cathode  Voltage  . . .  200  v 

Grid  Series  Resistance . 1.2  Meg 

**  Plate  Current . .  22.0  mAdc 

♦Grid  Current . 5.  5  mAdc 

Plate  Dissipation  . 0.9  W 

Bulb  Temperature  . +220°  C 

Altitude  Rating  . 60,000  ft 

3.37.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.37.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef . . .  6.3  V 

Plate  Voltage,  Eb  .  100  Vdc 

Grid  Voltage,  Ec  . 0  Vdc 

Heater -Cathode  Voltage,  Ehk  .  0  v 

Cathode  Resistance,  Rk  . ’50  ohms 

Heater  Current,  If . 150  mA 

Plate  Current,  lb .  8.5  mAdc 

Transconductance,  Sm  .  5800  umhos 


3.37.8  ACCEPTANCE  TEST  LIMITS. 

3.37.9  Table  3-59  summarizes  certain  salient  measurements- data  requirements 
set  forth  by  the  specification  for  which  acceptance  test  limits  exist.  This  table  is 
in  no  wise  Intended  to  include  all  the  properties  for  which  measurement  limits  are 
provided.  Specification  MIL-E-1/J72B  dated  5  August  1955  should  be  referenced 
to  determine  further  assurance  of  Isfactory  operation  in  any  specific  application, 
Measurement  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design 
Center  Characteristics,  unless  otherwise  Indicated. 

3.37.10  APPLICATION. 

3.37.11  Figure  3-217  shows  the  permissible  operating  area  for  JAN-5718  as  defined 
by  the  ratings  in  MIL-E-1/172B  dated  5  August  1955.  A  discussion  of  the  per¬ 
missible  operating  area  for  triodes  may  be  found  in  paragraph  3. 1. 2. 


*  No  test  at  this  rating  exists  in  the  specification. 

**  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  <ime 
with  very  small  values  of  cathode  current. 
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TABLE  3-59.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5718 


MEASURE- 

LIM 

i  :s 

PROPERTY 

MENT 

INI” 

riAL 

LIFE  TEST 

UNITS 

COND’^IONS 

MIN 

MAX 

MIN 

■j.r.Va 

Heater  Current  If 

140 

160 

138 

164 

mA 

Transconductance 

(1)  Sm 
Change  In  *  Sm 

individual 

4800 

6800 

— 

**  m  ~ 

umhos 

— 

— 

— 

20 

% 

Amplification  Factor 

Mu 

23 

31 

— 

— 

— 

Plate  Current  (0  lb 

6.0 

11.0 

— 

mAdc 

Plate  Current  (2)  lb 

Ec  -  -V.OVdc 

Rk  =  0 

— 

100 

— 

— 

uAdc 

Plate  Current  (3)  lb 

Ec  =  -4.0  Vdc 

Rk  =  0 

20 

— 

— 

— 

uAdc. 

Power  Oscillation  Po 

F  =•  500  Me; 
Eb=150  Vdc 
Rg/Ib=2G  mA  dc 

600 

mW 

Capacitance  Cgp 

Ef  a  0 

1. 1 

1.8 

— 

— 

uuf 

(Without  Cin 

Ef  *  0 

1.  6 

2.8 

— 

— 

uuf 

Shield)  Cout 

Ef  *  0 

0.5 

0.9 

— 

--- 

uuf 

Grid  Current  Ic 

Eb-150  Vdc, 
Rk=380  ohms 
Rg=1.0  Meg 

0 

-0.4 

0 

-0.6 

uAdc 

Grid  Emission  Ic 

Ef=  7.5  V; 
Ec=-7.0  Vdc 

Rg  =  1.0  Meg 

0 

-0.4 

“  “ 

uAdc 

Heater -Cathode 

Leakage  Ihk 

Ehk=  +100  Vdc 

— 

5 

— 

10 

uAdc 

Ihk 

Insulation  of  Electrodes 

Ehk=  -100  Vdc 

-5 

-10 

uAdc 

R(g-all) 

Eg- all =  -100  Vdc 

100 

--  - 

50 

— 

Meg 

R(p-all) 

Ep-all=  -300  Vdc 

100 

— 

50 

— 

Meg 

3.37.12  Table  3-60  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 
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TABLE  3-60.  APPLICATION  PRECAUTIONS  FOR  JAN-5718 
Voltage 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 

1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater-Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3.1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3.1,-i 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.15 

Resistance  Miscellaneous 

Control  Grid  Series,  1.3.9,  1  -,.19, 

1.3.22,  1.3.23,  3.1.13 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3, 

3.1.12 

3.37.13  In  addition  to  the  general  considerations  referenced  in  the  preceding  table, 
the  JAN-5718,  as  specified  by  MIL-E-1/172B  has  initial  assurance  of  radio  fre¬ 
quency  operation  by  an  acceptance  test  of  oscillation  at  500  me. 

3.37.14  VARIABILITY  OF  CHARACTERISTICS. 

3.37.15  The  following  charts  define  the  extent  of  variation  which  may  be  exhibited 
among  individual  tubes.  The  boundaries  of  this  variability  were  determined  from 
the  acceptance  limits  given  on  the  specification. 

3.37.16  Figure  3-218  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-5718  as  defined  by  MIL-E-1/172B  dated  5  August  1955. 

3.37.17  Figure  3-219  presents  the  limit  behavior  of  plate  transfer  data  for  JAN- 
5718  as  defined  by  MIL-E-1/172B  dated  5  August  1955. 

3.37.18  DESIGN  CENTER  CHARACTERISTICS. 

3.37.19  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RET'MA  registrant  of  this  type. 


Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.1.16 


Dissipation 
Plate,  2.1,  3.1.5 
Current 

Control  Grid,  1.3.4,  1.3.9,  1.3.23, 

3.1.3 

Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Temperature 

Bulb  and  Environmental,  3.1,5 


WADC  TR  55-1 


3-268 


PLATE  AND  GRID  CURRENTS  IN  MILLAMPERES 


3.37.20  Figure  3-220  presents  the  static  plate  characteristics  of  JAN- 5718. 

3.37.21  Figure  3-221  presents  the  typical  plate  transfer  data  for  JAN-5718. 

3.37.22  Figure  3-222  presents  the  typical  Sm,  Mu  and  rp  characteristics  of  J.  iN- 
5718. 


O  25  50  75  100  125  150  175 

PLATE  VOLTAGE  IN  VOLTS 

Figure  3-217.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN- 5718; 

Permissible  Area  of  Operation 
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AXIMUM  PLATE  VOLTAGE 


f 


PLATt  VOlTAftC  IN  VOLT  I 


Figure  3*218.  Limit  Behavior  of  Tube  Type  JAN-5718,  Static  Plate 

Data;  Variability  of  lb 


Figure  3- 21  ft.  Limit  Behavior  of  Tube  Type  JAN-5718  Transfer  Data 
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Figure  3-222.  Typical  Sm,  Mu,  and  rp  Characteristics  for  Tube 

Type  JAN-57 18 
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SECTION  38 


TUBE  TYPE  JAN-5719 


3.38  DESCRIPTION. 

3.38.1  The  JAN-5719  -  is  an  8-lead,  button-base  subminiature  triode  having  a  de¬ 
sign  center  Mu  of  70.  The  JAN-5719  is  similar  in  plate  characteristics  toJAN-5751 
and  JAN-6112.  The  JAN-5719  has  given  satisfactory  service  in  voltage-amplifier 
and  other  low-current  triode  applications. 


3.38.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage .  6.3  V 

Heater  Current,  Design  Center . ]  50  mA 

Cathode . Coated  Unipotential 


3.38.3  MOUNTING. 
.40 

40* 


Not  spec  ified. 


LEADS 


4.002 

0,7 -.001  «>'*• 


A  MAX. 

"  ~T  “ 

Dim  'tol  F 

1 .375 

1.073  I  .060 

DIAMETER 

MAX. 


JO fi_ 


ALL  DIMENSIONS  (N  fNCHES 


TINNEO  WITHIN 
.050  OR  LESS  OF 
THE  GLASS  PRESS 


X 

BASE  SUB- 

_ 

—  MINIATURE 

B  PIN  WITH 

z 

L0UG  LEA0S 

i 

-JjN 

‘  0,7-;ooi 

*  1 

DIAMETER 

#  I 

! 

1 

#  MEASURE  FROM  SASE  SEAT  TO  »UU  TOF-ltNE  AS  DETERMINED  RV  RING  GAGE  OF  .210  •*.  001. 

*  LEAD  DIAMETER  TOLBtANCE  SHALL  GOVERN  RETWEEN  .050  FROM  THE  GLASS  TO  .2*0  FROM  THE  GLASS. 

**  ALTERNATIVE  LEAO  LENGTH  SHALL  K  .200  i  .015  WHEN  CUT  LEADS  ARE  REQUIRED  IY  PROCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SHALL  U  ESSENTIALLY  SQUARE  CUT  AND  THE  MAXIMUM  IURR  SHAU 
K  .003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER 

Figure  3-223.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5719 


1/ 


The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-  1/173C  dated  5  August  1355. 
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3,38.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.38.5  The  absolute  ’ystem  ratings  are  as  follows: 

Heater  Voltage . 6.  3  V  i  0.  3  V 

Plate  Voltage  . 165  Vdc 

Reference  MIL-E-1C  Section 
6.  5. 1.  1  Plate  Voltage 

Control  Grid  Voltage,  Maximum  .  0  Vdc 

Control  Grid  Voltage,  Minimum .  -55  Vdc 

Grid  Series  Resistance .  1.2  Meg 

Heater-Cathode  Voltage .  200  v 

•Plate  Current . 3.  3  mAdc 

Plate  Dissipation . . . 0. 10  W 

Bulb  Temperature .  +22Qn  C 

Altitude  Rating . 60, 000  ft 

3.38.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.38.7  Test  conditions  and  design  center  characteristics  art'  as  follows: 

Heater  Voltage,  Ef . 6.3  V 

Plate  Voltage,  Eb . 100  Vdc 

He  a  ter -Cathode  Voltage . 0  v 

Cathode  Resistance,  Rk .  1500  ohms 

Heater  Current,  If . 150  mA 

Transconductance,  Sm .  1700  umhos 

Amplification  Factor,  Mu  .  70 


3.38.8  ACCEPTANCE  TEST  LIMITS. 

3.38.9  Table  3-61  summarizes  certain  salient  measuremenls-data  requirements 
set  forth  by  the  specification  for  which  acceptance  test  limits  exist.  This  table  is 
is  no  wise  intended  tc  include  all  the  properties  for  which  measurement  limits  are 
provided.  Specification  MIL- E- 7/1 73C  dated  5  August  1955  should  be  referenced 
to  determine  further  assurance  of  satisfactory  operation  in  any  specific  application. 
Measurement  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design 
Center  Characteristics,  unless  otherwise  indicated. 

3.38.10  APPLICATION. 

3.38.11  Figure  3-224  shows  the  permissible  operating  area  for  JAN-5719  as  de¬ 
fined  by  the  ratings  in  MIL- E- 1  173C  dated  5  August  1955.  A  discussion  of  the 
permissible  operating  area  for  triodes  may  be  found  in  paragraph  3.  1. 2. 

3.38.12  Table  3-62  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  iu  the  applicable  paragraphs  of  this  Manual. 


*  No  test  at  this  rating  exists  in  the  specification. 
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TABLE  3-61.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5719 


MEASURE- 

c~ 

PROPERTY 

MENT 

1  INITIAL 

UNITS 

CONDITIONS 

mm 

MAX 

■rrnn 

MAX 

Heater  Current  If 

140 

160 

138 

164 

mA 

Transconductance  (1)  Sm 
Change  in  .  Sm 

individuals  ^ 1 

1400 

— 

— 

umhos 

... 

% 

Transconductance  (2)  Sm 

M  IM  M 

•  •  • 

15 

% 

Ef 

Amplification  Factor  Mu 

60 

-  - 

Plate  Current  (1)  lb 

0.50 

— 

— 

mAdc 

Plate  Current  (2)  lb 

Ec«  -2.5  Vdc 

— 

— 

— 

uAdc 

Plate  Current  (3)  lb 

Eca  -1.8  Vdc 

5 

B 

— 

— 

uAdc 

Capacitance  Cgp 

Ef  3  0 

1.0 

m  _ 

uuf 

(No  Shield)  Cin 

Ef  3  0 

1.2 

2.2 

--- 

— 

uuf 

Cout 

Ef  3  0 

ESI 

0.8 

— 

— 

uuf 

Grid  Current  Ic 

Eb»  150  Vdc 

Rk3  2700 

Rg«  1.0  Meg 

0 

-0.3 

0 

-.6 

uAdc 

Heater -Cathode  Leakage 

Ihk 

Ehk3  +100  Vdc 

— 

•  • 

10.0 

uAdc 

Ihk 

Ehk-  -100  Vdc 

— 

-5.0 

— 

-10.0 

uAdc 

Insulation  of  Electrodes 

R(g-ail) 

Eg- all*  -100  Vdc 

100 

— 

25 

-  -  - 

Meg 

R(p-all) 

Ep-all-  -300  Vdc 

100 

— 

25 

— 

Meg 

3:38.13  OTHER  CONSIDERATIONS. 


3.38.14  In  addition  to  the  general  considerations  referenced  in  the  following  table, 
the  JAN-5719  as  specified  by  MIL-E-1/173C  has  initial  assurance  of  AC  amplifi¬ 
cation  and  plate  current  cutoff  as  follows: 

3.38.15  PLATE  CURRENT  CUTOFF.  Plate  current  cutoff  is  defined  by  two  tests, 
one  imposing  a  maximum  lb  of  50  uAdc  with  2.  5  volt  bias  and  a  minimum  lb  of  5 
uAdc  with  1. 8  volt  bias. 

3.38.16  A-C  AMPLIFICATION.  A-C  amplification  using  grid  leak  bias,  100  volt 
plate  supply,  and  0. 5  megohm  plate  load  resistance.  Any  operation  in  this  region. 
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TABLE  3-62.  APPLICATION  PRECAUTIONS  FOR  JAN-5719 


Voltages 

Heater.  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater  -Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1 .15 

AC  Operation,  1.3.20,  3.1.10 
28  Volt,  3.1.15 
Contro  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3.1.4 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.15 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,1.3.23,3.1.13 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3 
3.1.12 


Dissipation 
Plate,  2.1,  3.1.5 
Current 

Control  Grid,  1.3.4,  1.3.9,  1.3.23,  3.1.3 
Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Interelectrodc  Leakage,  1.3.14 
Gas,  1.3,9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Temperature 

Bulb  and  Environmental,  3.1.5 

Miscellaneous 

Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.1.16 


other  than  that  described,  must  be  questioned  considering  the  variable  effects  that 
are  manifested  in  the  low-current  and  zero-bias  regions. 

3.3C.17  VARIABILITY  OF  CHARACTERISTICS. 

3.38.J8  The  following  charts  show  the  variation  which  may  be  expected  among  in¬ 
dividual  tubes.  The  boundaries  of  this  variability  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 

3.38.19  Figure  3-225 presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-5719  as  '-fined  by  MIL-E-1/173C  dated  5  August  1955. 

3.38.20  Figure  3-226  presents  the  limit  behavior  of  plate  transfer  data  for  JAN- 
5719  as  defined  by  MIL-E-1/173C  dated  5  August  1955. 

3.38.21  DESIGN  CENTER  CHARACTERISTICS. 

3.38.22  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 

3.38.23  Figure  3-226  presents  the  static  plate  characteristics  of  JAN-5719. 

3.38.24  Figure  3-227  presents  the  typical  Sm,  Mu,  ar.d  rp  Characteristics  for  JAN- 
5719. 
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PLATE  CURRENT  IN  MILLIAMRERES  PLATE  CURRENT  M  MILLIAMPERES 


Figure  3-224.  Permissible  Area  of  Operation  for  Tube  Type  JAN-5719 


Figure  3-225.  Variability  of  Static  Plate  Characteristics  of  Tube  Type  JAN-5719 
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Figure  3-228.  Limit  Behavior  of  Tube  Type  JAN-5719  Transfer  Data; 

Variability  of  lb 
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Figure  3-227.  Typical  Static  Plate  Characteristics  for  Tube  Type  JAN-5719 
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Figure  3-228.  Typical  Sm,  u  ,  rp  Static  Characteristics  of  Tube  Type  JAN-5719 
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SECTION  39 


TUBE  TYPE  JAN -5725/6AS6W 

3.39  DESCRIPTION. 

3.39.1  The  JAN-5725/6AS6W  1/  is  a  7  pin  miniature,  sharp  cutoff,  dual  control 
having  a  transconductance  in  the  range,  2500  to  4500  micromhos. 

3.39.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage,  AC  or  DC  . 6,3  V 

Heater  Current,  Design  Center . 175  mA 

Cathode  . Coated  Unipotential 

3.39.3  MOUNTING.  Not  specified. 
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Figure  3-229.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5725/6AS6W 

3.39.4  RATINGS,  ABSOLUTE  SYSTEM, 

3.39.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage . 6.3V  ±  .6V 

Plate  Voltage  .  200  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

Control  Grid  Voltage  Maximum  Eel . 0  Vdc 

Minimum,  Eel . -55  Vdc 

Screen  Grid  Voltage,  Ec2  . 155  Vdc 

Heater  Cathode  Voltage,  Ehk  .  100  V 

Control  Grid  Series  Resistance,  Rgl . 0.1  meg 


1  i  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-6B  dated  5  December  1955. 
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*  Cathode,  Current,  Ik . 

Plate  Dissipation,  Pp . 

Control  Grid  Current,  Icl  .  . 
Screen  Grid  Dissipation,  Pg2 
Suppressor  Grid  Current,  Ic3 
Bulb  Temperature,  T  envelope 

*  Altitude  . . 


.20  mAdc 
.  .  165  W 
1.0  mAdc 
.  .  0.55  W 


0.2  mAdc 
.  165°C 

60,000  ft 


3.39.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 


3.39.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef .  6.3  V 

Plate  Voltage,  Eb .  120  Vdo 

Control  Grid  Voltage,  Eel  . 2.0  Vdc 

Screen  Grid  Voltage,  Ec2  . 120  Vdc 

Suppressor  Voltage  . 0  Vdc 

Heater  Cathode  Voltage .  0  V 

Heater  Current,  If  .  . . 175  mA 

Plate  Current,  lb  .  5.2  mAdc 

Transconductance,  Sm(control  grid  plate)  .  .3200  unihos 


Figure  3-230.  Typical  Plate  Characteristics  of  JAN-5725/6AS6W;  Permissible 

Area  of  Operation 


*  No  test  at  this  rating  exists  in  the  specification. 


*♦  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  catiiode  current. 
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3.39.8  ACCEPTANCE  TEST  LIMITS. 


3.39.9  Table  3-63  summarizes  certain  salient  requirements  set  forth  by  the  specifi¬ 
cation  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to  in¬ 
clude  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/6B  dated  5  December  1955  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Charac¬ 
teristics,  unless  otherwise  indicated. 

3.39.10  APPLICATDN, 

3.39.11  Figure  3-230  shows  the  permissible  operating  area  for  JAN-5725/6AS6W 
as  defined  by  the  ratings  in  M1L-E-1/6B  d>ted  5  December  1955,  A  discussion  of 
the  permissible  operating  area  for  pentodes  may  be  found  in  paragraphs  3.2.2 
through  3,2,7. 

3.39.12  Table  3-64  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 
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TABLE  3-63.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5725/6AS6W 


PROPERTY 


Heater  Current 
T  ranstonductance 


(I) 

Sm 

Change  in 
individual 

A,Sm 

Transconductance  . 

(2) 

Is 

< 

jTranseonductance 

(3)  S(g3-p) 

T  ransconductance 

(4)  S(gl-p) 

Plate  Current  (I)  lb 
Plate  Current  (2)  lb 

i 

j  Plate  Current  (3)  lb 

Plate  Current  (4)  lb 

Plate  Current  (5)  lb 

Screen  Grid 
Current  Ic2 


Capacitance 
(Shielded  as 
specified) 

Grid  Current 

Grid  Emission 


Cgl-p 

Cin 

Cout 


Heater-Cathode 

Leakage 

Electrode  R| 
Insulation  R( 


R(gl-all) 

R(g3-all) 

R(p-all) 


MEASUREMENT 

CONDITIONS 


LIMITS 


INITIAL 


LITE  TEST 

UNITS 

MIN 

MAX 

160 

190 

mA 

umhos 

Rgl  =0.1  Meg 

Ef  =7.5  V 
Eel  =  -lOVdc 
Rgl  =  0.1  Meg 

Ehk  =  100  Vdc 
Ehk  =  -100  Vdc 

Egl-all  =  -100  Vdc  100 
Eg3-all  =  -100  Vdc  100 
Ep-all  =  -300  Vdc  100 


20  % 


umhos 

umhos 

mAdc 

uAdc 

uAdc 

uAdc 

uAdc 

mAdc 


uAdc 

uAdc 

uAdc 


uAdc 

uAdc 
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TABLE  3-64.  APPLICATION  PRECAUTIONS  FOR  JAN-5725/6AS6W 


Voltages 

Heater,  1.3,8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9, 

3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  i.3.19, 
1.3.22,  1.3,23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3,2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1  3.35, 

2.1.3,  3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 
Control  Grid,  1.3.4,  1.3.9,  1.3.23, 
3.2.9 

Screen  Grid,  3.2.3 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability, 
1.3.37 

Dissipation 


Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Miscellaneous 


Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3  39.13  VARI\BILITY  OF  CHARACTERISTICS. 


3.39.14  The  published  technical  data  which  describe  and  define  electron  tubes,  in 
general,  present  only  average  or  center  values.  Consequently  the  variation  inherent 
in  a  typical  characteristic  curve  is  frequently  overlooked.  The  following  charts 
define  the  extent  of  variation  which  may  be  exhibited  between  individual  tubes.  The 
boundaries  of  this  variability  were  determined  from  the  acceptance  limits  given  on 
the  specification. 

3.39.15  Figuies  3-231,3-232,  3-233,  and  C-234  present  the  limit  behavior  of  static 
plate  and  transfer  characteristics  for  JAN-5725/6AS6W  as  defined  by  MIL-E-1/6B 
dated  5  December  1955. 

3.39.16  DESIGN  CENTER  CHARACTERISTICS 
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3.39.17  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  this  type. 

3.39.18.  Figures  3-235,  3-236,  3-237  and  3-238  present  the  Static  Plate  Character¬ 
istics  of  JAN-5725/6AS6W. 


PLATE  VOtTAOf  IN  VOITS 

Figure  3-231.  Plate  Characteristic  Variability  of  JAN-5725/6AS6W 


Figure  3-232.  Transfer  Characteristic  Variability  of  JAN-5725 /6AS6VV 
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Figure  3-237.  Typical  Sm  and  Suppressor  1o  Plate  Transeonductanee  Charac¬ 
ter.  " s  of  JAN-5725/6AS6W;  Parametric  in  Eel 


Figure  3-238.  Typical  Suppressor  to  Plate  or  Screen  Transfer  Characteristics 

of  JAN-5725/  6AS6W;  Parametric  in  Eel 
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SECTION  40 


TUBE  TYPE  JAN -572G/6AL5W 


3.40  DESCRIPTION. 

3.40.1  The  JAN-5726/ 6AL5W  1/  is  a  seven  pin.  button  base,  miniature,  double 
diode. 

3.40.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage  . 6.3  V 

Heater  Current .  300  mA 

*  Cathode.  .  . . . .  Coated  Unipotential 

3.40.3  MOUNTING.  Not  specified. 
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FWtUAtT  1949 

*  MEASURE  FROM  1AM  SCAT  TO  MAI  TOP -ONE 
AS  DfTElMlNfD  IT  HNG  GAGE  OF  'fc  IS 

ALL  DiMfNSFOHS  IN  INCNfS 


Figure  3-239.  tline  Drawing  and  Base  Diagram  of  Tube  Type  JAN -5726/ 6AL5W 

3.40.4  RATING,  ABSOLUTE  SYSTEM. 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/7A  dated  3  May  1954. 

*  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current. 
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3.40.5 


** 


The  absolute  system  ratings  are  as  follows: 


Heater  Voltage  .  6.3  V  ±  0.6  V 

Peak  Inverse  Plate  Voltage  .  360  v 


Steady  State  Peak  Plate  Current  (per  plate)  ....  60  ma 


Output  Current  (per  plate) .  10  mAdc 

Transient  Peak  Plate  Current  .  350  ma 

Heater  Cathode  Voltage  . ±  360  V 

Bulb  Temperature  .  140°  C 

Altitude  Rating  . .  10,000  ft 


3.40.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.40.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef .  6.3  V 

Plate  Supply  Voltage  (per  plate),  Epp . 165  Vac 

Load  Resistance  (RL)  .  11,000  ohms 

Load  Capacitor  (CL)  .  8  uf 

Heater  Current  .  300  mA 

Output  Current  (both  plates),  Io .  18  mA 


3.40.8  ACCEPTANCE  TEST  LIMITS. 


3.40.9  Table  3-65  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/7A  dated  3  May  1954  should  be  referenced  to  determine  further  assurance 
of  satisfactory  operation  in  any  specific  application.  Measurement  conditions  are 
the  same  as  stated  under  Test  Conditions  and  Design  Center  Characteristics,  unless 
otherwise  indicated. 

3.40.10  APPLICATION. 


3.40.11  SIGNAL  RECTIFIER  SERVICE:  In  s he  application  of  JAN-5726/ 6AL5W  in 
signal  rectifier  service,  Fig.  3-240  relates  .ndariec.  of  permissible  operation  and 
the  questionable  area  of  operation,  to  the  plate  characteristic. 


**  No  test  at  this  rating  exists  in  the  specification. 
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TABLE  3-65.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5726/6AL5W 


MEASUREMENT 

LIN 

IITS 

UNITS 

PROPERTY 

CONDITIONS 

INITIAL 

LIFE  TEST 

MIN 

MAX 

MIN 

MAX 

Heater  Current  11 

275 

325 

275 

325 

niA 

Operation  lo 

See  Note  Below 

16 

— 

14 

— 

mAdc 

Plate  Current  Ib 

Ebb  =  0; 

Rp  =  40,000  ohms 

2.0 

20 

— 

— 

uAdc 

Difference  A  Ib 

between  sections 

— 

5 

— 

— 

’Adc 

Emission  Is 

Capacitance 
(Shielded  as 

Eb  =  10  Vdc 

40 

mAdc 

specified)  Clp  to  2p 

Ef  =  0 

— 

0.026 

— 

— 

uuf 

Clp  to  h+lk+sd 

Ef  =  0 

2.4 

4.0 

— 

— 

uui 

C2p  to  h+2k+sd 

Ef  =  0 

2.4 

4.0 

— 

— 

uuf 

Clk  to  h+lp+sd 

Ef  =  0 

3.1 

4.7 

— 

— 

uuf 

C2k  to  h+2p+sd 

Ef  -  0 

3.1 

4.7 

— 

— 

uuf 

Heater-Cathode 

Leakage  Ihk 

Ehk  =  +iC0  Vdc 

— 

10 

— 

20 

uAde 

Ihk 

Ehk  *  -100  Vdc 

— 

-10 

--- 

-20 

uAdc 

Insulation  of 

Electrodes  R(p-all) 

Ep-all  =  -300 

Vdc 

100 

50 

Meg 

Note:  In  a  full  wave  circuit  adjust  Zp  (per  plate)  so  that  a  bogie  tube  gives 
lo  ■-  18  mAdc,  and  ib  =  50  mAdc  per  plate.  A  bogie  tube  has  a  tube 
drop  E^  =  10  Vdc  at  I  =  60  mAdc  per  plate. 
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HATf  VOUAGC  IN  VOltS 

Figure  3-240.  Typical  Plate  Characteristic  of  JAN-5726/ 6AL5W;  Permissible 

Area  of  Operation 

3.40.12  Permissible  steady  state  peak  plate  current  is  limited  to  60  milliamperes 
per  plate,  to  define  boundary  (1),  and  dc  output  current  is  limited  to  10  milliamperes 
per  plate  to  define  boundary  (2).  Area  (3)  is  defined  as  questionable  from  the  stand¬ 
point  of  uniformity  and  stability  of  plate  current  in  low  -level  signal  rectif  er  ap¬ 
plications.  Although  the  specification  enforces  a  control  on  plate  current  balance 
between  the  two  sections  to  within  5  microamperes  under  MIL-E-1  test  conditions, 
there  is  little  assurance  of  such  balance  under  conditions  of  heater  operation  differ  - 
ingfrom  test  conditions.  Reference  should  be  made  to  Section  1.3,4  for  a  review  of 
the  behavior  of  initial  electron  velocity  and  contact  potential  in  tubes  in  general, 
where  the  control  grid  currents  discussed  are  equivalent  to  plate  currents  in  signal 
diode  application. 

3.40.13  SUPPLY  VOLTAGE  RECTIFIER  SERVICE:  Rating  Charts  I,  II,  and  III, 

(Figures  3-241, 3-242,  3-243)  represent  areas  of  permissible  operation  within  which 
any  application^  the  JAN  -5726/6AL5W  must  fall.  ats  of  all  charts  must 

be  satisfied  simultaneously  in  capacitor -input  filter  appL>  ..i.ons. 


WADC  TR  55-1 


3-292 


Note:  Boundary  curve  is  based  on  maximum  rated 
steady  state  plate  current  of  60  mA  per  plate. 
For  Capacitor  -  Input  Filter 
(Rs  =  500  ohms  per  plate) 


Figure  3-241.  Rating  Chart  I  for  Tube  Type  Figure  3-242.  Rating  Chart  n  for  Tube 

JAN- 5726/  6AL5W  Type  JAN-5726/6AL5W 


3.40.14  RATING  CHART  I  (figure  3-241}  is  based  on  maximum  rated  peak  inverse 
voltage  per  plate  (epx)  of  360  volts  and  maximum  rated  dc  output  current  per  plate 
(Io)  of  10  milliamperes.  Point  C  cor  responds  to  the  occurrence  of  these  two  ratings, 
permissible  under  choke  or  capacitor -input  filter  conditions.  Point  E  is  based  on 
life  test  conditions,  with  capacitor  input  filter. 

3.40.15  RATING  CHART  II  (figure  3-242)  for  capacitor  input  filter  applications  is 
based  on  maximum  rated  dc  output  current  per  plate  (lo)  and  maximum  rated  steady 
peak  plate  current  (ib)  of  60  milliamperes  per  plate.  Rectification  efficiency  must 
not  exceed  0.67  under  conditions  of  maximum  rated  dc  output  current. 


Figure  3-243,  Rating  Chart  III  for  Tube  Type  JAN-5726/ 6AL5W 
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3.40.16  RATING  CHART  III  (figure  3-243)  for  capacitor  input  filter  is  based  on 
maximum  rated  surge  current  (i  surge)  of  350  milliamperes  per  plate.  Minimum 
permissible  series  resistance  (Rs)  is  approximately  580  ohms  per  plate  under  con¬ 
ditions  of  maximum  permissible  supply  voltage  per  plate. 

3.40.17  OTHER  CONSIDERATIONS. 

3.40.18  HEATER  VOLTAGE :  See  paragraph  3.4,8. 

3.40.19  LOW  ELECTRODE  CURRENT:  See  paragraph  3.4.7. 

3.40.20  A  VIE  RACE  CHARACTERISTICS. 

3.40.21  Figures  3-244  and  3-245  present  the  Static  Plate  Characteristics  of  JAN- 
5726/6AL5W,  reproduced  from  data  published  by  the  original  RETMA  registrant  of 
this  type.  The  extent  of  variation  which  may  be  exhibited  among  individual  tubes  cannot 
be  derived fiom  the  specification  which  provides  only  a  minimum  limit  on  emission. 


oc  n>rf  vcxrAOt  w  votrs 

Figure  3-244.  Typical  Plate  Characteristics  of  JAN -5726/6AL5W 
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Figure  3-245.  Typical  Rectifier  Characteristics  of  JAN-5726/ 6AL5W 
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SECTION  41 


TUBE  TYPE  JAN-5744WA 


3.41  DESCRIPTION. 

3.41.1  The  JAN-5744WA-*'  is  a  5-lead,  flat-press  subminiature  triode  having  a 
Mu  in  the  range  of  60  to  80.  The  JAN-5744WA  has  given  satisfactory  service  in 
voltage-amplifier  and  other  low-current  applications. 


3.41,2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage . . . . .  6.3  V 

Heater  Current,  Design  Center .  200  mA 

Cathode  . . . Coated  Unlpoter.lial 


3.41.3  MOUNTING.  Not  specified. 

r  jw 


reference 

MARK 
(  RED  DOT) 
adjacent 
TO  P»N  I 


.400  MAX. 


T  3 


a 

— TN 

#7 

» 


RED  DOT 


N.  ANY  NUMBER  OF 

•  LEADS  IN  LINE 

TINNED  WITHIN 
-  ,050  OR  LESS  OF 
THE  GLASS  PRESS 


LEADS 

DI6  +  '002 
•°16  -.001 


DIA. 


L _ 

DIMENSIONS 

!  A  MAX. 

DIM  TtoT'r 

diameter 

MAX 

f  LMOJ 

J-250  LJ-OC 

.400  j 

LEADS  ARE 
SPACED  AT 
MULTIPLES 
OF  .048 


AU  DIMENSIONS  IN  INCHES 

#  MEASURE  FROM  IASE  SEAT  TO  IULI  TOF  U*  AS  DETERMINED  IY  RING  GAGE  OF  310  1  .001 

*  LEAD  DIAMETER  TOl FRANCE  SHAU  GOVERI,  RETWEEN  .030  FROM  THE  GLASS  TO  .250  TROM  THE  GLASS 

'•  ALTERNATIVE  LEAD  LENGTH  SHALL  IE  .100  .015  WHEN  CUT  LEADS  ARE  REQUIRED  IY  PROCUREMENT 

CONTRACT  OR  TSS  CUT  LEADS  SHALL  IE  ESSENT  .LY  SQUARE  CUT  AND  THE  MAXIMUM  IURR  SHALL 
IE  003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER 


Figure  3-246.  Outline  Drawing  and  Base  Diagrax  of  Tube  Type  JAN-5744WA 


1  The  values  and  specification  comments  presented  in  this  section  arc  related  to 
MIL-E-1  84B  dated  16  July  1954. 
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3.41.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.41.5  The  absolute  system  ratings  are  as  follows: 

Heater  Voltage .  6.3  V  +  0,6  V 

Plate  Voltage  .  275  Vdc 

Reference  MIL-E-1B  Section 
3.  5. 1.  i  Plate  Voltage 

Grid  Voltag2,  Minimum .  -55  Vdc 

Heater -Cathode  Voltage . 200  v 

••Plate  Current,  Maximum . 6.  5  mAdc 

•Plate  Current,  Minimum .  0.  5  mAdc 

•Plate  Dissipation .  1.  8  W 

•Bulb  Temperature .  +285°  C 

•Altitude  Rating . . .  60,  000  ft 

3.41.0  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.41.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef . 6.  3  V 

Plate  Voltage,  Eb . . .  250  Vdc 

Cathode  Resistance,  Rk  .  500  ohms 

Heater- Cathode  Voltage . 0  Vdc 

Heater  Current,  If  .  200  mA 

Plate  Current,  lb  .  4.  2  mAdc 

Transconductance,  Sm . 4000  umhos 

Amplification  Factor,  Mu . . . 70 


3.41.8  ACCEPTANCE  TEST  LIMITS. 

3.41.9  Table  3-66  summarizes  certain  salient  measurements-data  requirements 
set  forth  by  the  specification  for  which  acceptance  test  limits  exist.  ThiB  table  is 
in  no  wise  intended  to  include  all  the  properties  for  which  measurement  limits  are 
provided.  Specification  MIL-E-1/84B  dated  16  July  1954  should  be  referenced  to 
determine  further  assurance  of  satisfactory  operation  in  any  specific  application. 
Measurement  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design 
Center  Characteristics,  unless  otherwise  indicated. 

3.41.10  APPLICATION. 

3.41.11  Figure  3-247  shows  the  permissible  operating  area  for  JAN-5744WA  as 
defined  by  the  ratings  in  MIL-E-1/84B  dated  16  July  lt'54.  A  discussion  of  the  per¬ 
missible  operating  area  for  triodes  may  be  found  in  paragraph  3.  1.  2. 


'*  No  test  of  operation  at  this  rating  exists  in  the  specification. 

”  No  specification  assurance  of  life  exists  under  conditions  of  cathode  current 
approaching  the  maximum. 
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TABLE  3-66.  ACCEPTANCE  TEST  LIMITS  OF  .1AN-5744WA 


MEASURE-  1 

LIMITS 

PROPERTY 

MENT 

INITIAL 

LIFE  TEST  1 

UNITS 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

183 

217 

183 

217 

mA 

Transconductance  (1)  Sm 

3200 

4800 

— 

umhos 

Change  in  a  Sm 

individuals  ^  t 

25 

% 

— 

-  ~  - 

Amplification  Factor  Mu 

60 

80 

— 

— 

---- 

Plate  Current  (1)  lb 

2.  8 

5.7 

— 

— 

mAdc 

Capacitance  Cap 

Ef  =  0 

0.  65 

0.95 

— 

— 

uuf 

(Shielded  Cin 

Ef  =  0 

2.0 

3.  4 

— 

-  -  - 

uuf 

as  specified)  Cout 

Ef  =  0 

1.7 

3.  1 

-  -  - 

uuf 

Grid  Current  (1)  fc 

0 

-0.  3 

— 

-0.  6 

uAdc 

Grid  Current  (2)  Ic 

Lf  70V 

0 

0.3 

— 

-1.0 

uAdc 

Heater-Cathode  Leakage 

30 

uAdc 

Ihk 

Ehk=  +100  Vdc 

— 

10 

— 

Ihk 

Ehk=  -100  Vdc 

— 

-10 

— 

-30 

uAdc 

Insulation  of  Electrodes 

Meg 

R(g-all) 

Eg-all=  -100  Vdc 

100 

— 

50 

— 

R(p-all) 

Ep-alU  -300  Vdc 

100 

— 

50 

“  *  “ 

3.41.12  Table  3-07  lists  genes  al  considerations  for  the  application  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 


3.4 i .  13  OTHER  CONSIDERATIONS. 

3.41.14  In  addition  to  the  considerations  noted  above,  JAN-5744WA.  as  reflected 
in  Specification  MIL-E-1/84B,  provides  limited  assurance  of  operation  in  the  low 
plate -voltage,  low  plate-current  region  by  an  acceptance  test  for  a-c  amplification 
using  grid-leak  bias,  100-volt  plate  supply,  and  C.  5-megohm  plate-load  resistance. 
Any  operation  in  this  region,  other  than  that  described  above,  must  be  questioned 
considering  the  variable  effects  that  are  manifested  in  the  low-current  and  zero- 
bias  regions, 

3.41.15  VARIABILITY  OF  CHARACTERISTICS. 

3.41.16  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
among  individual  tubes.  The  variability  Ixiundaries  of  these  were  determined  from 
the  acceptance  limits  given  on  the  specification. 
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TABLE  3-67.  APPLICATION  PRECAUTIONS  OF  JAN-5744WA 


Voltages 

Heater,  1.3.8,  1.3.17,1.3.22,  1.3.27 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3.1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3.1,4 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3,4,  3.1.4,  3.1.15 

Resistance 

Control  Grid  Series.  1.3.9,  1.3.19. 

1.3.22,  1.3.23,  3.1.13 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35, 

2.1.3,  3.1.12 


Dissipation 
Plate,  2.1,  3.1.5 
Current 

Control  Grid,  1.3.4,  1.3.9.  1.3.23, 
3.1.3 

Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage.  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability. 
1.3.37 

Temperature 

Bulb  and  Environmental,  3.1.5 
Miscellaneous 

Pulse  Operation.  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.1.16 


3.41.17  Figure  3-248 presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-5744WA  as  defined  by  MIL-E-1/84B  dated  16  July  1954. 

3.41.18  Figure  3-249  presents  the  limit  behavior  of  plate  transfer  data  for  JAN- 
5744WA  as  defined  by  MIL-E-i/84B  dated  16  July  1954. 

3.41.19  DESIGN  CENTER  CHARACTERISTICS. 

3.41.20  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 

3.41.21  Figure  3-250  presents  the  static  plate  characteristics  of  JAN-5744WA. 

3.41.22  Figure  3-251  presents  the  average  Sm,  Mu  and  rp  characteristics  for  JAN- 
5744  WA. 
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PLATE  CURRENT  IN  MILL! AMPERES 


7 


PLATE  VOLTAGE  IN  VOLTS 


Figure  3-247,  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-5744WA 

Permissible  Area  of  Operation 
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NLATC  VOLTAM  IN  VOLT* 

Figure  3-248,  Limit  Behavior  of  Tube  Type  JAN-5744WA  Static  Plate  Data; 

Variability  of  lb 


Fipure  3-249.  Limit  Behavior  of  Tube  Type  JAN-5744WA  Transfer  Data 
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PLATE  CURRENT  IN  MILLIAMPERES 


PLATE  VOLTAGE  IN  VOLTS 

Figure  3-250.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-5744WA 
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PLATE  RESISTANCE  (  rp  )'  MEGOHMS 


PLATE  CURRENT  IN  MILLIAMPERES 


Fisure  3-251.  Typical  Sm.  rp  and  >'  Characteristics  of  Tube  Type  JAN-5744WA 
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RA^SCONDUCTANCE  (Sm)  THOUSANDS  OF  UMHOS 
amplification  factor  u 


SECTION  42 


TUBE  TYPE  JAN -5743/6BA6W 


3.42  DESCRIPTION. 

3.42  1  The  JAN-5749/6BA6W  1/  is  a  7  pin  miniature,  remote  cutoff  pentode. 

3.42.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  .  6.3  V 

Heater  Current,  Design  Center  .  300  ma 

Cathode  . Coated  Unipotential 


3.42.3  MOUNTING.  Not  specified. 
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Figure  3-252.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5749/6BA6W 

3.42.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.42.5  The  absolute  system  ratings  are  as  follows: 

Heater  Voltage  . 6.3  ■*  10%  v 

*  Plate  Voltage .  330  Vdc 

Reference  MIL-E -1C  Section  6.5. 1.1  Plate  Voltage 

Screen  Grid  Voltage . 150  Vdc 

Heater  Cathode  Voltage . +100  v 


1  /  The-  values  and  specification  comments  presented  iri  this  section  are  related  to 
MIL-E-1/8  dated  13  January  1953. 

*  No  test  at  this  rating  exists  in  the  specification. 
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+  Plate  Dissipation  .  . .  3.3  W 

*  Screen  Grid  Dissipation  . . . 0.7  W 

*  Bulb  Temperature .  165°C 

*  Altitude  Rating . 10,000  ft 

3.42.6  TKST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.42.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef . 6.3V 

Plate  Voltage,  Eb  . .  250  Vdc 

Control  Grid  Voltage,  Ee . 0  Vdc 

Screen  Grid  Voltage,  Ec2 .  100  Vdc 

Suppressor  Grid  Voltage.  Ec3:  Tie  grid  3  to 
negative  terminal  of  cathode  resistor 

Cathode  Resistance,  Rk  . 68  ohms 

Heater  Current,  If .  300  mA 

Plate  Current,  lb  . 110  mA 

Transconductance,  Sm .  4400  unihos 

Transconductance,  Sm  at  Eel  =  -20,  Ilk-0  ...  40  umhos 


3.42.8  ACCEPTANCE  TEST  LIMITS. 

3.42.9  Table  3-68  summarizes  certain  salient  requirements  sc*  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  i.  ise  intended  to 
Include  all  the  properties  for  which  measurement  limit  s  are  providei  Specification 
MIL-E-1/8  dated  13  January  1953  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 

3.42.10  APPLICATION. 

3.42.11  The  chart  below  shows  the  permissible  operating  area  tor  JAN-5749/6BA6W 
as  defined  by  the  ratings  in  MIL-E-1/8  dated  13  January  1  j53.  A  discussion  of  the 
permissible  operating  area  for  pentodes  may  be  found  in  paragraphs  3.2.2  through 
3.2.7. 


*  No  test  of  operation  at  this  rating  exists  in  the  specification. 
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TABLE  3-68.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5749/6BA6W 


PROPERTY 

MEASUREMENT 

CONDITIONS 

l  IV 

UTS 

UNITS 

INITIAL 

LIFE  TEST 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

IT 

275 

325 

275 

325 

mA 

Transconductance 

3600 

5200 

3000 

5200 

umhos 

(1) 

Sm 

Average 

.  Sm 

17 

% 

change  AvgZ^t 

Transconductance 

Ef  =  5.5  V 

3100 

— 

— 

umhos 

(2) 

Sm 

Transconductance 

(3) 

Sm 

Eel  =  -20  Vdc; 

5 

100 

— 

— 

umhos 

Rk  =  0;  Ck  =  0 

Plate  Current 

lb 

8.5 

13.5 

— 

mAdc 

Screen  Current 

lc2 

B 

5.6 

— 

— 

mAdc 

Capacitance  Cgl-p 

Ef  -  0 

.0035 

— 

— 

uuf 

(Without  shield)  Cin 

Ef  =  0 

6.6 

— 

— 

uuf 

Cout 

Ef  -  0 

3.5 

8.5 

— 

— 

uuf 

Grid  Current 

Id 

EcU  -1.0 Vdc 

-1.0 

— 

-1.0 

uAde 

Rgl  =  .25  Meg 

Heater- Cathode 

Ihk 

Ehk  =  +100  Vdc 

10 

— 

10 

uAdn 

Leakage 

Ihk 

Ehk  =  -100  Vdc 

-10 

— 

-10 

uAd  : 
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Figure  3-253.  Typical  Plate  Characteristics  of  JAN-5749/6BA6W; 
Permissible  Area  of  Operation 


3.42.12  Table  3-69  lists  general  considerations  for  the  applications  uf  this  type. 
The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  manual. 

3.42.13  VARIABILITY  OF  CHARACTERISTICS. 

3.42.14  The  follow  ng  charts  show  the  amount  of  variation  which  may  be  expected  a- 
mong  individual  tubes.  The  variability  boundaries  of  these  were  determined  from  the 
acceptance  limits  given  on  the  specification. 


3.42.15  Figure  3-254  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN -5749/6 BA6W  as  defined  by  MIL-E-1/8  dated  13  January  1953. 
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TABLE  3-69.  APPLICATION  PRECAUTIONS  FOR  JAN-5749/6BA6W 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater -Cathode,  1.3.30 
Plate : 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Brid  Bias: 

Low  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Fixed,  1.3.8,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9.  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35, 
2.1.3,3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 


Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 

Control  Grid,  1.3.4,  1.3.9,  1.3.23,  3.2.9 

Screen  Grid,  3.2.3 

Interelectrode  Leakage,  1.3.14 

Gas,  1.3.9,  3.2.9 

Control  Grid  Emission,  1.3.18 

Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 

Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44, 
Microphonics,  1.3.56,  3.2.23 


WAJ)C  TR  55-1 


3-309 


8 

1 
V 

2 


■  -  :  •  ■  •  — 

h  o  van 

t*l  -  0  V*c 

ic3  ioo  v* 

60 

i  mi 
f  to  AC 

%  *  fcl 

T 

OMW 

cmcuii 

UNC 

1 

1 

i  tv* 

1 

1  X-"  1  sS/SS") 

1  /  VV,1( 

1  f  ,77777. 

*  AHA 

p^7r 

£(  1  Vit<  AHA 

jjj|| 

\v  :  1111 

. -fry - 

n 

30 

y  _  ’({"£/ A 

777 

van 

'777/ 

7777 

-  23 

'  !Y^ 

30 

a - - ^ _ 

rp 

40 

iy 

so 

i>T- - : _ 

„  _  L°. 

7.0 

!/£■ -  - - - 

90 

— 

u 

=  —  ",  j  ... - 

-30  '}- 

100 


300  JOO 

HATl  VOUAGt  IN  vom 


400 


Figure  3-254.  Limit  Plate  Characteristics  of  JAN-5749/6BA6W;  Variability  of  lb 

574Q/fi6RAFfiwre  KreIStS-.the/llmit  behavior  of  Plate  transfer  data  for  JAN- 

J749/6BA6W  as  defined  by  MlL-E-l/8  dated  13  January  1953. 

3.42.17  DESIGN  CENTER  CHARACTERISTICS. 

Z  rS-sss:  & bcen  ob,ai',cd  ,rom — * «-  on- 


3.42.19  Figure  3 -256  presents  the  Static  Plate  Characteristics  of  JAN-5749/6BA6W. 
5749/6BA6WreS3"257’258and259  present  tyPical  transfer  characteristics  of  JAN- 
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«>!t  (lb)  O*  semtN  (k3)  CITUBMT  M 


°*°  # '  voitam  in  voir* 


Figure  3-255.  Limit  Transfer  Characteristics  of  JAN-5749/6BA6W 


VOUA&t  IN'  VOITS 


Figure  3-256.  Typical  Plate  and  Screen  Characteristics  of  JAN-5749/6BA6W 
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HAT*  Cl 


Figure  3-257.  Typical  JAN-5749/6BA6V.  Characteristics;  Sm  as  a  Function 

of  Eel;  Parametric  in  Ec2 
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TRANSCONDUC'ANCE  IN  MICROMHOS  (Sm) 


MBO  *  1  VC* TAM  IN  VCXTS  (tel) 


Figure  3-259,  Typical  Screen  Transfer  Characteristics  of  JAN-5749/6BA6W 
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■'Jl-ajclUIW: 


SECTION  43 


TUBE  TYPE  JAN -5751 

3.43  DESCRIPTION. 

3.43.1  The  JAN-5751  1/  is  a  9-pin,  miniature,  high  Mu  (70),  twin  triode  having 
separate  cathode  connections.  The  heater  may  be  connected  for  either  series  or 
parallel  operation. 

3.43.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage . .  12.6  or  6.3  V 

Heater  Current,  Design  Center . 17C  mA 

Cathode  .  Coated  Unipotential 


3.43.3  MOUNTING.  Not  specified. 


BULB  TOP-LINE  AS  DETERMINED  9  PINS 

BY  RING  GAUGE  OF  7/16  ID. 


"REFERS  TO  JETEC  PUBLICATION 
JS-G2-I.  JANUARY  1949  ALL  DIME¬ 
NSIONS  IN  INCHES 


•'’REFERS  TO  JETEC  PUBLICATION  JO-GJ-I, 
FEBRUARY  1949 


Figure  3-260.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5751 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL -E -1/10  dated  13  January  1953. 
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3.43.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.43.5  The  absolute  system  ratings  are  as  follows; 

Heater  Voltage . *6.3  V  a  10%  or  12.6  V  *  ’0% 

Plate  Voltage  .  330  Vdc 

Reference  M1L-E-1C  Section  3.5.1 .1  Plate  Voltage 

Control  Grid  Voltage,  Maximum  . . 0  Vdc 

Control  Grid  Voltage,  Minimum  . -50  Vdc 

Heater -Cathode  Voltage .  100  v 

*  Plate  Dissipation  (per  plate)  .  0.8  W 

*  Bulb  Temperature . 165°C 

*  Altitude  Rating .  10.000  ft 


3.43.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 


3.43.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef .  12.6  V 

Plate  Voltage,  Eb .  250  Vdc 

Control  Grid  Voltage,  Eel  .  -3  Vdc 

Heater  Current,  If  . 175  mA 

Plate  Current ,  lb  . 1.0  mAdc 

Transconductance.  Sm  . 1200  umhos 

Amplification  Factor,  Mu  . 70 


3.43.8  ACCEPTANCE  TEST  LIMITS. 


3.43.9  Table  3-70  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  whic  h  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/10  dated  13  January  1953  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics  unless  otherwise  indicated. 


3.43.10  APPLICATION. 

3.43.11  Figure  3-261  shows  the  permissible  operating  area  for  JAN -5751  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/10  dated  13  January  1953.  \  discussion  of  the  per¬ 
missible  operating  area  for  triodes  may  be  found  in  paragraph  3,1,2. 

3.43.12  Table  3-71  lists  general  considerations  for  the  application  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 

3.43.13  In  addition  to  the  considerations  noted  above,  JAN-5751,  as  reflected  in 
Specification  MIL-E-1/10,  provides  limited  assurance  of  operation  in  the  low  piaie- 
voltage,  low  plate-current  region  by  an  acceptance  test  initially  and  on  life  for  a-c 


*  No  test  of  operation  at  this  rating  exists  in  the  specification. 
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amplification  using  grid  leak  bias,  100-volt  plate  supply,  and  0.5  megohm  plate¬ 
load  resistance.  Any  operation  in  this  region  other  than  that  described  above  must 
be  questioned  since  undesirable  effects  are  common  in  the  low-current  and  zero- 
bias  regions. 

TABLE  3-70.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5751 


' 

MEASURE- 

LEM 

[ITS 

PROPERTY 

MENT 

INT 

riAL  ~ 

LIFE  TEST 

UNITS 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

160 

190 

160 

190 

mA 

Transconductance  (1)  Sm 

900 

1600 

— 

-  - 

umhos 

Amplification  Factor  Mu 

55 

85 

— 

— 

— 

Plate  Current  (1)  lb 

0.4 

1.8 

— 

— 

mAdc 

Plate  Current  (1)  lb 

Difference  between 
sections 

“  ”  “ 

0.6 

mAdc 

Capacitance  Cgp 

Ef  =  0 

1.1 

1.7 

— 

— 

uuf 

(Without  shield)  Cin 

Ef  =  0 

1.  1 

1.7 

--- 

— 

uuf 

Section  1:  Cout 

Ef  =  0 

0.  23 

0.69 

— 

— 

uuf 

Section  2:  Cout 

Ef  -  0 

0. 19 

0.  S3 

- - 

uuf 

Grid  Current  Ic 

Rg  *  1.0  Meg 

— 

-0.4 

-0.4 

uAdc 

Heater -Cathode  Leakage 

10 

lhk 

Ehk=  +100  Vdc 

— 

10 

— 

uAdc 

Ihk 

Ehkr.  -100  Vdc 

-10 

-10 

<  i  A  Ar\ 
uouv 

Insulation  of  Electrodes 

R(g-all) 

Eg-all=  -100  Vdc 

500 

— 

250 

— 

Meg 

R(p-all) 

AC  Amplification  Ep 

Ep-all=  -300  Vdc 

Eb=  100  Vdc; 

500 

250 

Meg 

Ec=  0 

Esig=  0,2  Vac 
Rp=  0.5  Meg 

Rg=  10  Meg 

7.  5 

6.  5 

Vac 

3.43.14  VARIABILITY  OF  CHARACTERISTICS. 

3.43.15  The  following  charts  show  variation  which  must  be  expected  among  individual 
tubes.  The  variability  boundaries  were  determined  from  the  acceptance  limits  given 
on  the  specification. 
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TABLE  3-71.  APPLICATION  PRECAUTIONS  FOR  JAN-5751 


Voltages 

Heater,  1.3.8.  1.3.17.  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater -Cathode,  1.3.30 
Plate: 

High,  3,1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3,1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.15 

Resistance 

Control  Grid  Series,  1,3.9,  1.3.14, 
1.3.22,  1.3.23,  3.1.13 
C  hode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3 
3.1.12 

Dissipation 
Plate,  2,1 ,  3.1.5 


Current 

Control  Grid,  1.3.4,  1.3.9,  1.3.23, 
3.1.3 

Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cross  Currents  in  Multistructure 
Tubes,  1.3.28 

Cathode,  Thermionic  Instability, 
1.3.37 

Temperature 

Bulb  and  Environmental,  5,1.5 

Miscellaneous 

Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microplionics,  1.3.56,  3.1.16 


3.43.16  Figure  3 -262 presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-5751  as  defined  by  MIL-F.-1/10  dated  13  Janua-y  1953. 

3.43.17  Figure  3-263  presents  the  limit  behavior  of  plate  transfer  data  for  JAN- 
5751  as  defined  by  MIL-E-l/10  dated  13  January  1953. 

3.43.18  DESIGN  CENTER  CHARACTERISTICS. 

3.43.19  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 

3.43.20  Figure  3-264  presents  the  static  plate  characteristics  for  JAN-5751. 
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Figure  3-261.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-5751; 

Permissible  Area  of  Operation 


Figure  3-2G2.  Limit  Behavior  Static  Plate  Characteristics  of 

Tube  Type  JAN-5751 
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Figure  3-263.  Limit  Behavior  oi  Transfer  Data  for  Tube  Type  JAN-5751 


Figure  3-264.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-5751 
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SECTION  44 


TUBE  TYPE  JAN-5784WA 

3.44  DESCRIPTION. 

3.44.1  The  JAN-5784WA  1/  is  a  Hat -press,  seven-lead,  subminiature,  dual-con¬ 
trol.  pentode  having  a  design  center  transconductance  value  of  3200  micromhos. 

3.44.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage  .  6.3  V 

Heater  Current . 183  to  217  mA 

Cathode . Coated  Unipotential 


3,44.3  MOUNTING.  Not  specified. 


ALL  DIMENSIONS  IN  INCHES 


#  MEASURE  FROM  RASE  SEAT  TO  IUII  TOf-llNE  AS  DETERMINED  IY  RING  GAGE  OF  .210  +  .001 

*  IEAD  DIAMETER  TOLERANCE  SHAH  GOVERN  MTWEEN  .0S0  FROM  THE  GLASS  TO  .ISO  FROM  THE  GLASS. 

**  ALTERNATIVE  LEAD  LENGTH  SMALL  IE  .200  zt  .013  WHEN  CUT  LEADS  ARE  REQUIRED  IY  FROCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SHALL  IE  ESSENTIALLY  SQUARE  CUT  ANO  THE  MAXIMUM  IURR  SHALL 
SE  003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER. 


Figure  3-265.  Outline  Drawin.  and  Base  Diagram  of  Tube  Type  JAN-5784WA 

P  The  values  and  specification  comments  presented  in  this  section  are  related  to 
~  MIL-E -1  /88B  dated  23  August  1955. 
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3.44.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.44.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage  . . . 6.3  V  ±  0.6  V 

Plate  Voltage .  200  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

Screen  Voltage  . 155  Vdc 

Suppressor  Grid  Voltage  .  30  Vdc 

*  Plate  Dissipation . 1.85  W 

*  Screen  Dissipation  . 0.85  W 

Heater -Cathode  Voltage  .  200  v 

*  Cathode  Current.  Maximum  . 20  mAdc 

*  Cathode  Current,  minimum  . 0.5  mAdc 

*  Bulb  Temperature  .  265°C 

Altitude  Rating  .  60,000  ft 

3.44.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.44.7  Test  conditions  and  design  renter  characteristics  are  as  follows: 

Heater  Voltage,  Ef  .  6.3  V 

Plate  Voltage,  El>  . 120  Vdc 

Control  Grid  Voltage,  Eel .  -2.0  Vdc 

Screen  Grid  Voltage,  Ec2  . 120  Vdc 

Suppressor  Grid  Voltage,  Ec3 . 0  Vdc 

Heater-  Cathode  Voltage  .  0  Vdc 

Plate  Current,  lb  . 5.2  mAdc 

Transconductance,  Stn .  3200  umhos 


3.44.8  ACCEPTANCE  TEST  LIMITS. 

3.44.9  Table  3-72  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  propei 4  ies  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/88B  dated  August  1955  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  staled  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 


*  No  test  at  this  rating  exists  in  the  specification. 
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Table  3-72.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5784WA 


MEASUREMENT 

'  IMF 

rs 

units! 

1 

PROPERTY 

CONDITIONS 

INITIAL 

LIFE  TEST 

L 

MIN 

MAX 

MIN 

MAX 

h  ■  j 

Heater  Current  If 

1H3 

217 

183 

217 

i  n  A  | 

Transconductance 

2500 

4500 

-  -  “ 

— 

1 

umhos  f 

(1) 

Sm 

i 

Change  in 
individuals 

a  Sin 

A, 

— 

-  ^  “ 

25 

. 

f 

i 

i 

Transconductance 

! 

(2) 

Af, 

**  “  “ 

15 

—  — 

20 

< 

v  • 

Plate  Current 

(I)  II. 

2.5 

9.0 

— 

mAdc 

Plate  Current 

(2)  II. 

Ec3 -  -15  Vdc 

— 

20 

— 

— 

uAdc 

Screen  Grid 

Current 

Ic2 

0 

7.0 

— 

mAdc 

Capacitance 

Cgl|> 

Ef  0 

0. 080 

— 

— 

uuf 

(Shielded  as 

('in 

Ef  -  0 

3.5 

5.5 

— 

’  ~  “ 

Dill 

Specified) 

Cout 

tJf  0 

2.8 

4.1 

— 

uuf 

Grid  Current 

(1)  Ic 

0 

-0.  V 

0 

-0.9 

uAde 

Heater-Cathode  Ihk 

Ehk  ,  100  Vdc 

— 

10 

— 

20 

uAde 

Leakage 

Ihk 

Ehk  -  -100  Vdc 

— 

-10 

— 

-20 

uAdc 

Electrodes 

R(g-all) 

Egl-all  -  -  lOOVdc 

100 

— 

50 

Meg 

Insulation 

R(p-all) 

Ep-all  -300  Vdc 

100 

— 

50 

Meg 

R(g3~all) 

E|’,3-all  -- 100  Vdi 

100 

— 

50 

Meg 

3.44.10  APPLICATION. 

3.44.11  Figure  3-266  shows  the  permissible  operating  area  for  JAN-5784WA  as 
defined  by  the  ratings  in  MIL-E-1./88B  dated  23  August  IT  '5.  A  discussion  of  the 
permissible  operating  area  for  pentodes  may  be  found  in  pa-  graph  3.2.2. 

3.44.12  Table  3-73  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  ol  this  Manual. 

3.44.13  VARIABILITY  OF  CHARACTER  .STICS. 

3.44.14  The  following  charts  define  the  extent  of  variation  which  may  be  expected 
among  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 


WADC  TR  55-1 


3-322 


TABLE  3-74  APPLICATION  PRECAUTIONS  FOR  JAN-5784WA 


Voltages 

Heater,  1.3.8,  1.3  17,  1.3.22,  1.3.27, 
1.3.37,  1.3,51,  1.3.55,  3.2.14 
Heater-Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3,2.3,  3.2.7 
28  Volt,  3.2.21 

AC  Operation,  1 .3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Fiotection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  G^id  Series,  3.2  3,  3.2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35, 

2.1.3,  3.2.15 

Temperature 

Bulb  and  Environmental,  3.2.4 


Current 

Cathode,  1.3.50.  3.2.6.  3.2.13 
Control  Grid.  1.3.4,  1.3.9.  1,3.23, 
3.2.9 

Screen  Grid,  3.2,3 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3,18 
Cathode,  Thermionic  Instability, 
1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
•liter mittent  Operation,  3,2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1. 3. 44 
Microphonics,  1.3,56,  3.2.23 


3.44.15  Figure 3-267  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN -5784 WA  as  defined  by  MIL-E-1/88B  dated  23  August  1955 

3.44.16  Figure  3-268  presents  the  limit  behavior  of  static  screen  grid  character¬ 
istics  for  JAN-5784WA. 

3.44.17  Figure  3-?69  presents  the  limit  behavior  of  plate  transfer  data  for  JAN- 
5764  WA  as  defined  by  M1L-E-1/88B  dated  23  August  1955, 

3.44.18  Figure  3-270  presents  the  limit  behavior  of  screen  ‘ransfer  data  for 
JAN -5784 WA. 

3.44.19  DESIGN  CENTER  CHARACTERISTICS. 

3.44.20  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 


' i 
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3.44.21  Figure  3-271  presents  the  static  plate  characteristics  of  JAN-5784WA. 

3.44.22  Figure  3-272  presents  the  typical  plate  transfer  data  for  JAN-5784WA. 

3.44.23  Figure  3-273presentsthetypicalsuppressortransferdata  for  JAN-5784WA. 


Figure  3-266.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-5784WA; 

Permissible  Area  of  Operation 
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PLAT 


Figure  3-268.  Limit  Plate  Characteristics  of  Tube  Type  JAN-5734WA; 

Variability  of  Ic2 
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Figure  3-269.  Typical  Transfer  Characteristics  of  Tube  Type  TAN-5784WA; 

Variability  of  lb 


WA DC  TR  55-1 


3-326 


ft  •  *  J  V 
(ll  •  0  V 
tl  •  120V 


K 

s 

-  it  i 

.j 
_ i 

i 


(it  •  IIO  VOLT 
till 


OCSISN  CCHTCR 
I  CWVt 


M 


CONTROL  ARID  VOLTS 

Figure  3-270.  Limit  Screen  Transfer  Characteristics  for  Tube  Type  JAN 

5784WA;  Variability  of  Ic2 
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Figure  3-271.  Typical  Static  Plate  and  Screen  Characteristics  of  Tube  Type  JAN 

5784WA 
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Figure  3-272.  Typical  Suppressor  Transfer  Characteristics  for  Tube  Type 

JAN-57B4WA 


Figure  3-273.  Typical  Transfer  Characteristics  for  Tube  Type  JAN- 

5784WA 
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SECTION  45 


TUBE  TYPE  JAN-5814A 


3,45  DESCRIPTION. 


3.45.1  The  JAN-5814A1/  is  a  9  pin  miniature  medium -mu  twin  triode  having  separate 
cathode  connections.  The  heater  may  be  connected  for  either  series  or  parallel 
operation. 

3.45.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  . 12.6  or  6.3  V 

Heater  Current,  Design  Center . 175  or  350  mA 

Cathode . Coated  Unipotential 


3.45.3  MOUNTING.  Not  specified. 


*  *  MAX.  n 
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Figure  3-274.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5814A 


3.45.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.45.5  The  abeolute  system  ratings  are  as  follows: 

Heater  Voltage  . 6.3  ±  .6  or  12.6  ±  1 .3  V 


*  Plate  Voltage  .  330  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 
Grid  Voltage,  Maximum  . 0  Vdc 

*  Grid  Voltage,  Minimum  .  . .  -55  Vdc 

Heater -Cathode  Voltage  . 100v 

Grid  Series  Resistan  e  (per  grid) . 0.5  Meg 

*  Cathode  Current  (per  cathode) . 22  mA 

*  Grid  Current  (per  grid)  . 5  mA 


*  N'  test  at  this  rating  exists  in  the  specification. 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/12A  dated  23  December  1955. 
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Plate  Dissipation  (per  plate)  . . 3.0  W 

Bulb  Temperature  . . .  165°C 

Altitude  Rating  .  60,000  ft 


3.45.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 


3.45.7  Test  conditions  and  design  center  characteristics  are  as  follows. 


Heater  Voltage,  Ef  . 12.6  V 

Plate  Voltage,  Eb  . . .  250  Vdc 

Grid  Voltage,  Ec  .  -8.5  Vdc 

Heater -Cathode  Voltage,  Ehk  .  0  V 

Heater  Current,  la  . 175  mA 

Jlate  Current,  lb  . 10,5  mA 

Transconductance,  Sm . 2200  u mhos 

Amplification  Factor,  \  . . . 17 


3.45.8  ACCEPTANCE  TEST  LIMITS. 

3.45.9  Table  3-74  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/12A  dated  23  December  1955  should  be  referenced  to  determine  further 
assurance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 


3.45.10  APPLICATION. 

3.45.11  Figure  3-275  shows  the  permissible  operating  area  for  JAN-5814A  as  de¬ 
fined  by  the  ratings  in  M1L-E-1/12A  dated  23  December  1955.  A  discussion  of  the 
permissible  operating  area  for  triodes  may  be  found  In  paragraphs  3.1,2  through 


Figuie  3-275.  Typical  Plate  Characteristics  for  JAN-5814A;  Permissible  Area  of 

Operation 
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TABLE  3-74.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5814A 


MEASUREMENT 

LIMITS 

— 

PROPERTY 

CONDITIONS 

!  INITIAL 

1  LIFE  TEST 

u  ini  i  a 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

160 

190 

160 

193 

mA 

Transeonductance 

j  m  Sm 

1750 

2650 

— 

— 

umhos 

j  (  nange  in 

individuals 

_ 

_ 

_ 

15 

Transeonductance 

I2 

<1 

— 

15 

- - 

15 

Change  in 

Average  Avg  /\  Sm 
t 

... 

— 

— 

10 

% 

Amplification 

Factor  Mu 

15.5 

18.5 

... 

— 

Transconduelance 

(3)  Sm 

El)  -  100  Vdc; 

Ec  -  0 

2500 

4  Cl” 

~  *"  “ 

— 

umhos 

Plate  Current 

(I)  lb 

6.5 

14.5 

--- 

.... 

mA  dc 

Plate  Current 

(2)  II) 

Ec  =  30  Vdc 

Rp  =0.1  Meg 

“  "  “ 

20 

“  '  - 

uAdc 

Plate  Current 

(3)  11) 

Ec  =  -18  Vdc 

5 

... 

— 

— 

uA  dc 

Plate  Current 
difference  (1)  V) 

between  sections 

--- 

3.5 

... 

— 

mAdc 

Capacitance  (  •) 

Ef  =  0 

1.20 

1.80 

-  «  - 

— 

uuf 

(no  shield)  Cin 

Ef  =  0 

1.25 

1.95 

-  ! 

uuf 

Coutl 

Ef  =  0 

0.30 

0.70 

— 

— 

uuf 

Cout2 

Ef  =  0 

0.20 

0.60 

... 

— 

uuf 

Grid  Current  Ic 

Rg  =  0,5  Meg 

0 

-0.5 

0 

-0.5 

uAdc 

Grid  Emission  Isc 

Ef  =  15.0  V 

Ec  =  -30  Vdc 

Rg  =  0.5  Meg 

... 

-1.5 

... 

uAdc 

Heater-Cathode  Dil; 

Ehk  =  +100  Vdc 

— 

7 

— 

7 

uAdc 

Leakage  Lhk 

Ehk  =  -100  Vdc 

--- 

_  y 

... 

rr 

-  ( 

uAdc 

Insulation  of 

Electrodes  Rg-all 

Eg-a!l  =  -100  Vdc 

500 

— 

250 

— 

Meg 

Rp-all 

Ep-all  =  -300  Vdc 

500 

--- 

250 

— 

Meg 
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3,45.12  Table  3-75  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 

TABLE  3-75.  APPLICATION  PRECAUTIONS  FOR  JAN-5814A 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3.1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2  1.3,  3.1.12 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.15 

Resistance 

Centre))  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.1.13 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34.  1.3.35,  2.1.3, 
3.1.12 

Dissipation 

Plate,  2.1,  3.1.5 


Current 

Control  Grid,  1.3.4,  1.3.9,  1.3.23, 
3.1.3 

Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage,  1,3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cross  Currents  in  Multistructure 
Tubes,  1.3.28 

Cathode,  Thermionic  Instability, 
1.3.37 


Temperature 


Bulb  and  Environmental,  3.1.5 

Miscellaneous 

Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.1.16 


3.45.13  VARIABILITY  OF  CHARACTERISTICS. 

3.45.14  The  following  charts  show  the  amount  of  variation  which  must  be  expected 
between  individual  tubes.  The  variability  boundaries  were  determined  from  the  ac¬ 
ceptance  limits  given  on  the  specification. 

3.45.15  Figures  3-276  and  3-277  below  present  the  limit  behavior  of  static  plate 
and  transfer  characteristics  for  JAN-5814A  as  defined  by  MIL-E-1/12A  dated  23 
December  1955. 
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ft  *  ]  VOlli 


JJ 


n>TJ  VCXTAOI  IN  VOtTJ 


Figure  3-276.  Limit  Plate  Characteristics  for  JAN-5814A;  Variability  of  lb 


GDP  VOtlAOf  N  VOOl 


Figure  3-277.  Limit  Transfer  Claracteristics  fcr  JAN-S814A 

3.45.16  DESIGN  CENTER  CHARACTERISTICS  CF  JAN-5814A. 

3.45.17  The  typical  curves  shown  in  figures  3-278,  279,  280  and  281  have  been 
obtained  from  current  data  being  published  by  the  original  RETMA  registrant  of  this 
type. 


i 
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JAN-5814A 


,*un  cuat&r  *.•  «iuA«rtKs 


Figure  3-281.  Typical  JAN-5814A  Characteristics;  Sm,  Mu  and  rp 
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SECTION  46 


TUBE  TYPE  JAN-5829WA 


3.46.  DESCRIPTION. 

3.46.1  The  JAN-5829WA  1/  is  a  7-lead,  pinch-press,  subminiatur  double  diode. 

3.46.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage  . . . 6.3  V 

Heater  Current,  Design  Center  .  mA  138  to  162 

Cathode . Coated  Unipotential 

3.46.3  MOUNTING.  Not  specified. 

LEAD  CONNECTIONS 


MMI  -  o  «r 


?! 

*2 


-H 


’ 


t»  0*  :IM  « 
-*•  butt 


J dr1 


tun**  o» 


j!!!!!! 

)m  I 

,'V/iiW 


■  J  i  *  1  t 

J»  *1  V»  M  IP 


RASE 


>  PINCH  PRESS 


n« 


i  | 

!  A  MAX. 

t  i  -sob  ] 


DIMENSIONS 


DIM 
I  300 


I 

1  TOl 


100 


diameter 

MAX. _ j 

|c  MAXlDMAX, 

.*00  1  .285J 


ALL  DIMENSIONS  IN  INCHES 

#  MEASURE  FROM  RASE  SEAT  TO  BUI*  TOR  LINE  AS  DETERMINED  BY  RING  GAGE  OF  210  •  .001 
*  LEAD  DIAMETER  TOLERANCE  SHALL  GOVERN  BETWEEN  .050  FROM  THE  GLASS  TO  .250  FROM  THE  GLASS. 

••  aI'ERNATIVE  LEAD  LENGTH  SHALL  BE  ,200  •  015  WHEN  CUT  LEADS  ARE  REQUIRED  BY  PROCUREMENT 

CONTRACT^  OR  TSS  cuf  LEADS  SMALL  BE  ESSENTIALLY  SQUARE  CUT  AND  THE  MAXIMUM  BURR  SHALL 
BE  .003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER 

•  *  *  WHEN  SPECIFIED  ON  THE  TSS 
•  APPLIES  TO  PINCH  PRESS  TYPES  ONLY  {  02  MIN  I 

GROUND  LEAD  OVERLAPPED  BY  SHIELD  BY  A  MINIMUM  OF  0* 

SHIELD  TO  GROUND  WIRE  MAY  BE  FROM  EITHER  SIDE  OF  THE  MAJOR  DIMENSION  ALTERNATIVE 
CONSTRUCTION  UNUSED  OR  EXTRA  RANDOM  LEAD  IN  PRESS  OR  BUTTON  MAY  SE  FOLDED  BACK  AND 
WRAPPED  AROUND  BULB  TO  MAKE  CONTACT  WITH  SHIELD. 


Figure  3  282.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5829WA 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E -1/292A  dated  23  December  1955. 
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3.46.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.46.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage  . ;  .  .  6.3  i  0.3  V 

Plate  Supply  Voltage  (per  plate) . 130  Vac 

Peak  Inverse  Plate  Voltage  (per  plate)  .  360  v 

Heater -Cathode  Voltage  .  360  v 

Steady  State  Peak  Plate  Current  (per  plate) ....  33  ma 

Output  Current  (per  plate) . .  5.5  mAdc 

Transient  Peak  Plate  Current  (per  plate) . 175  ma 

*  Bulb  Temperature  .  220°C 

*  Altitude  Rating  .  60,000  ft 

3.46.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.46.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef . 6.3  V 

Plate  Supply  Voltage  (per  plate),  Epp . 117  Vac 

Load  Resistance  (Unity  Power  Factor),  RL.  14,000  ohms 

Load  Capacitance,  CL  . . .  .  8  uf 

Heater  Cathode  Voltage  . 0  V 

3.46.8  ACCEPTANCE  TEST  LIMITS. 


3.46.9  Table  3-76  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specifi¬ 
cation  MIL-E-1/292A  dated  23  December  1955  should  be  referenced  to  determine 
further  assurance  of  satisfactory  operation  in  any  specific  application.  Measurement 
conditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Char¬ 
acteristics,  unless  otherwise  indicated. 

3.46.10  APPLICATION. 

3.46.11  SIGNAL  RECTIFIER  SERVICE.  In  the  application  of  JAN-5829WA  in  signal 
rectifier  service.  Figure  3-283  relates  boundaries  of  permissible  operation  and  the 
questionable  are-  of  operation,  to  the  plate  characteristic.  Permissible  steady 
state  peak  plate  current  is  limited  to  33  milliamperes  per  plate,  to  define  boundary 
(1),  and  d-c  output  current  is  limited  to  5.5  milliamperes  per  plate  to  define  bound¬ 
ary  (2).  Area  (3)  is  defined  as  questionable  from  the  standpoint  of  uniformity  and 
stability  of  plate  current  in  low-level  signal  rectifier  applications.  Although  the 
specification  enforces  a  control  on  plate  current  balance  between  the  two  sections 
to  within  5  microamperes  under  MIL-E-1  test  conditions,  there  is  little  assurance 
of  such  balance  under  conditions  of  heater  operation  differing  from  test  conditions. 
Reference  should  be  made  to  paragraphs  1.3,5  through  1.3.8  for  a  review  of  the  be¬ 
havior  of  initial  electron  velocity  and  contact  potential  in  tubes  in  general,  where 
the  control  grid  currents  discussed  are  equivalent  to  plate  currents  in  signal  diode 
application. 


*  No  test  at  this  rating  exists  in  the  Specification. 
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3  46.12  SUPPLY  VOLTAGE  RECTIFIER  SERVICE.  Rating  Charts  I,  II.  and  III 
(Figures  3-284,  285  and  286)  represent  areas  of  permissible  operation  within  which 
any  application  of  the  JAN-5829WA  must  fall.  Requirements  of  all  charts  must  be 
satisfied  simultaneously  in  capacitor -input  filter  applications. 


TABLE  3-76.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5829WA 


PROPERTY 

MEASUREMENT 

LIMITS 

UNITS 

CONDITIONS 

INITIAL 

LIFE  TEST 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

138 

162 

135- 

165 

mA 

Plate  Current  lb 

Ebb-0; 

Rp  =  40,000 

2 

20 

— 

— 

uAde 

Difference  between 

sections  A  lb 

— 

5 

— 

— 

uAdc 

Operation  Io 

See  Note  Below 

9.0 

--- 

7.0 

mAdc 

Emission  Is 

Eb  -  6.5  Vdc 

15 

— 

— 

mAdc 

Capacitance  Cp-p 

Ef  =  0 

0.06 

0.12 

_ 

— 

uuf 

(Without  Shield) 

Cpl-h+kl+sd  Cpl-all 

Ef  =  0 

1.9 

3.5 

-  «  - 

uuf 

(except  p2) 

Cp2-h+k2+sd  Cp2-all 

Ef  =  0 

1.7 

3.3 

— 

.■  -  - 

uuf 

(except  pi) 

Ckl-h+pl+sd  Ckl-atl 

Ef  =  0 

2.4 

4.2 

-  - 

— 

uuf 

Ck2-h+p2+sd  Ck2-all 

Ef  =  0 

2.8 

4.6 

— 

— 

uuf 

Ckl-h 

Ef  r.  0 

1.1 

2.2 

— 

— 

uuf 

Ck2-h 

Ef  =  0 

1.3 

2.5 

— 

— 

uuf 

Heater-Cathode  Ihk 

Ehk  =.  1 100  Vdc 

— 

10 

0 

20 

uAdc 

Leakage  Ihk 

Ehk  =  -100  Vdc 

— 

-10 

0 

-20 

uAdc 

Insulation  of  Electrodes 

R(p-all) 

Ep-all  =  -300Vdc 

100 

50 

— 

Meg 

Note:  In  a  full  wave  circuit,  adjust  Zp  (per  plate)  so  that  a  tube  having 
Etd  ■  5.  5  Vdc  at  15  mAdc  (per  plate)  gives  an  Io  =  10  mAdc.  The 
minimum  peak  plate  current  shall  be  25  ma. 
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PLATE  CURRENT  IN  MILLIAMPERES 


PLATE  VOLTS 

Figure  3-283.  Permissible  Limits  of  Operation  for  Tube  Type  JAN-5829WA 
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3.46.13  RATING  CHART  I.  Rat«ng  Chart  I  (Figure  3-284)  is  based  on  maximum 
rated  peak  inverse  voltage  per  plate  (epx)  of  360  volts  and  maximum  rated  d-c  out¬ 
put  current  per  plate  (Io/p)  of  5.5  milliamperes.  Point  C  corresponds  to  the  occur¬ 
rence  of  these  two  ratings  permissible  under  choke-input  filter  conditions.  Point 
E  is  based  on  life  test  conditions.  The  area  CDE  is  limited  to  choke-input  filter 
application. 

3.46.14  RATING  CHART  Q.  Rating  Chart  II  (Figu-e  3-285),  for  capacitor -input 
filter  applications  is  based  on  maximum  rated  d-c  output  current  per  plate  (Io/p) 
and  maximum  rated  steady  state  peak  plate  current  (ib)  of  33  milliamperes  per  plate. 
Rectification  efficiency  is  equal  to 

Eo 

VT  Epp/p 

and  must  not  exceed  0.67  under  conditions  of  maximum  rated  d-c  output  current. 

3.46.15  RATING  CHART  III.  Rating  Chart  III  (Figure  3-286),  for  capacitor -input 
filter  applications,  is  based  on  maximum  rated  surge  current  (i  surge)  of  175  milli¬ 
amperes  per  plate.  Minimum  permissible  scries  resistance  (Rs)  is  approximately 
900  ohms  per  plate  under  conditions  of  maximum  permissible  supply  voltage  per  plate. 

3.46.16  OTHER  CONSIDERATIONS. 

3.4o.  HEATER  VOLTAGE.  See  paragraph  3.4.8  for  a  discussion  of  heater  volt¬ 
age  con  ierations. 

3.46.18  LOW  ELECTRODE  CURRENT.  For  a  discussion  of  low-electrode -current 
considerations,  see  paragraph  3.4.7. 

3.46.19  TYPICAL  CHARACTERISTICS. 

3.46.20  Figure  3-287  presents  the  static  plat*'  characteristics  of  JAN-5829WA,  re¬ 
produced  from  data  published  by  the  original  RETMA  registrant  of  the  type.  The 
-"■**entof  variation  which  may  be  exhibited  among  individual  tubes  cannot  be  derived 
from  the  specification  which  provides  only  a  minimum  limit  on  emission. 
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*C  PlATC  tUPPLT  VOLTA A l  P(*  PLATI  IN  VOLT*  *** 


Figure  3-284.  Rating  Chart  I  for  Tube  Type  Figure  3  -  285.  Rating  Chart  II  for  Tube  Type 

JAN-5829WA  Showing  Permissible  Operating  JAN-5829WA  Showing  Permissible  Operating 

Area  for  Choke  and  Capacitor  Input  Circuits  Area  for  Capacitor  Input  Filter  Operation 


»c  m.Mt  iup#i.v  vocta«<  m*  piati  m  mm 

Figure  3-286.  Rating  Chart  HI  for  Tube  Type  JAN-5829WA  Showing  Minimum 
Allowable  Resistance  Effectively  in  Series  with  each  Plate  or  Receiver 
Tube  for  an  Allowable  A-C  Plate  Voltage 


Figure  3-287.  Typical  Plate  Characteristic  of  Tube  Type  JAN-5829WA 
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SECTION  il 


TUBE  TYPE  JAN-5840 

3.47  DESCRIPTION. 

3.47.1  The  JAN-5840  1/  is  an  8-lead,  button-  base,  subminiature,  sharp-cutoff 
pentode  hav  ing  a  design  center  transconductance  of  5000  micromhos.  The  JAN-5840 
is  similar  in  plate  characteristics  to  JAN-5702WA  and  the  miniature  type  JAN-5654/ 
6AK5W. 

3.47.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  .  . . 6.3  V 

Heater  Current,  Design  Center  . 150  mA 

Cathode . Coated  Unipotential 


3.47.3  MOUNTING.  Not  specified. 


*  lead  DIAMETER  TOLERANCE  SHAU  GOVERN  ITTWEW  030  FROM  THf  GLASS  TO  .250  FROM  THC  OUii 


**  ALTERNATIVE  LEAD  LENGTH  SHAU  If  .200  t  .015  WHEN  CUT  IMP!  AW  REQUIRED  IT  PROCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SHAU  It  tSSCNTiAUT  SQUARE  CUT  >ND  THE  MAXIMUM  IU*R  SHAU 
M  .003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER. 

Figure  3-288.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5840 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E -1/140B  dated  25  August  1955. 
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3.47.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.47.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage  . 6.3  Vi,3V 

Plate  Voltage .  165  Vdo 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

Control  Grid  Voltage,  Maximum .  0  Vdo 

Control  Grid  Voltage,  Minimum  . -55  Vdc 

*  Screen  Grid  Voltage . 155  Vdc 

*  Suppressor  Grid  Voltage .  22  Vdc 

Heater -Cathode  Voltage  .  200  v 

Control  Grid  Series  Resistance  . .  1.1  Meg 

**  Cathode  Current,  Maximum  . . .  .16.5  mAdc 

Plate  Dissipation .  0.80  W 

Screen  Grid  Dissipation  . . 0.35  W 

Bulb  Temperature . . .  +220°C 

Altitude  Rating  .  60,000  ft 

3.47.6  JEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.47.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef . 6.3  V 

Plate  Voltage,  Eb  . 100  Vdc 

Screen  Grid  Voltage,  Ec  2  100  Vdc 

Suppressor  Grid  V.iltage,  Ec3  .  0  Vdc 

Cathode  Resistance,  Rk  . 150  ohms 

Heater  Current,  If  .  150  mA 

Plate  Current,  lb  . 7.5  mAdc 

Transconductance,  Sm .  5000  umhos 


3.47.8  ACCEPTANCE  TEST  LIMITS. 

3.47.9  Table  3-77  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurerm  it  limits  are  provided.  Specification 
MIL-E-1/140B  dated 25  August  1955  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  conditions 
are  the  same  as  stated  under  Test  Condition?-  and  Design  Center  Characteristics, 
unless  otherwise  Indicated, 


*  No  test  at  this  rating  exists  in  the  specification, 

**  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current. 
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TABLE  3-77.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5840 


1  PROPERTY 

MEASURE- 

L _ 

ME  NT 

1  INITIAL 

i  LIFE 

UNITS 

CONDITIONS 

ULllJ 

MAX 

■7*3 

MAX 

Heater  Current  If 

140 

160 

138 

164 

mA 

Transconductance  (1)  Sm 

4200 

5800 

WWW 

www 

umbo* 

Change  in  .  Sm 

individuals  ^  t  . 

— 

— 

% 

Plate  Resistance  rp 

0.175 

— 

— 

— 

Meg 

Plate  Current  (1)  lb 

5.5 

9.5 

— 

— 

mAdc 

Screen  Grid  Current  Ic2 

1.5 

3.3 

— 

— 

mAdc 

Capacitance  Cgl-p 

Ef  -  0 

www 

0.015 

WWW 

www 

uuf 

(Shielded  as  Cin 

Ef  =  0 

3.5 

4.9 

— 

— 

uuf 

Specified)  Cout 

Ef  s  0 

2.9 

3.9 

— 

— 

uuf 

Control  Grid  Current  Icl 

Rgl*  1.0  Meg 

0 

-0.3 

m 

-0.8 

uAdc 

Heater-Cathode  Leakage 

Ihk 

Ehk-  +100  Vdc 

5.0 

WWW 

uAdc 

Ihk 

Ehk-  -100  Vdc 

-5.0 

■ 

uAdc 

Insulation  of  Electrodes 

R(gl-all)  , 

Eg] -all-  -100  Vdc 

100 

w  w  w 

50 

WWW 

Meg 

R(p-all)  | 

Ep-all  -  -300  Vdc 

100 

WWW 

50 

WWW 

Meg 

3.47.10  APPLICATION. 


3.47.11  Figure  3-289  shows  the  permissible  operating  area  for  JAN-5840  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/140B  dated  25  August  1955.  A  discussion  of  the 
permissible  operating  area  for  pentodes  may  be  found  in  paragraph  3.2.2. 

3.47.12  Table  3-78  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 

3.47.13  VARIABILITY  OF  CHARACTERISTICS. 

3.47.14  The  following  charts  show  the  variation  which  must  be  expected  among  in¬ 
dividual  tubes.  The  variability  boundaries  were  determined  from  the  acceptance 
limits  given  on  the  specification. 

3-47-15  Figure  3 -290  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-5840  as  defined  by  MIL-E-1/140B  dated  25  August  1955. 
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TABLE  3-78.  APPLICATION  PRECAUTIONS  FOR  JAN-5840 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3.  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Fixed,  1.3.8,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3,2.3,  3.2.17 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3 
3.2.15 


Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 
Control  Gnd,  1.3.4,  1.3.9,  1.3.23, 

3.2.9 

Screen  Grid,  3.2.3 

Interelectrode  Leakage,  1.3.14 

Gas,  1.3.9,  3.2.9 

Control  Grid  Emission,  1.3.18 

Cathode,  Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.47.16  Figure  3-291  presents  the  limit  behavior  of  static  screen  grid  chr  'acter- 
istics  for  JAN-5840. 

3.47.17  Figure  3-292  presents  the  limit  behavior  of  plate  transfer  data,  for  JAN- 
5840  as  defined  by  MIL-E-1/140B  dated  25  August  1955. 

3.47,10  Figure  3-293  presents  the  limit  behavior  of  screen  grid  transfer  data  for 
JAN-5840. 


3.47.19  DESIGN  CENTER  CHARACTERISTICS. 

3.47.20  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 

3.47.21  Figure  3-294  presents  the  static  plate  characteristics  of  JAN-5840. 
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PLATE  COMMENT  IM  MILLI4MPEME9 


3* '*?•  22  Figure  3-295  arid  3-296  present  the  typical  plate  and  screen  transfer 
characteristics  for  JAN-5840,  and  Sm  and  Rp  Characteristics. 


SO  78  too  129 

PLATE  VOLTAOE  IN  VOLTS 


ISO  ITS 


Figure  3-290.  Limit  Behavior  of  Tube  Type  JAN-5840,  Static  Plate  Data; 

Variability  of  lb 
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r  ISO  OHM 
TEST  CIRCUIT 
LOAD  UNE 


Ef  «f  »  VOlTf 
!«•* 100  VOLTS 


PLATE  VOLTAGE  IN  VOLTS 


Figure  2-291.  Limit  Behavior  of  Tube  Type  JAN-5840  Static  Plate  Data 

Variability  of  Ic2 


OCtMtt  CIMTER 


-+-■ py 


SAiCi  VOLT AftC  IN  VOLTS 

Figure  3-292.  Limit  Behavior  of  Tube  Type  JAN-5840  Transfer  Data 

Variability  of  lb 
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Figure  3-293.  Limit  Behavior  of  Tube  Type  JAN-5840  Transfer  Data' 

Variability  of  Ic2 


nut  vot.r*»f  m  volt i 


Figure  3-294,  Typical  Plate  and  Screen  Characteristics  o'  Tube 

Type  JAN- 5840 
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figure  3-295.  Typical  Plate  and  Screen  Transfer  Characteristics  for  Tube  Type  JAN- 584 
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CURRENT  IN  MILLIAMPERES 


SECTION  48 


TUBE  TYPE  JAN-5896 


3.48  DESCRIPTION. 


3.48.1  The  JAN-5896  1/  is  an  8-lead,  button-base,  subminiature,  double  diode. 


3,48.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  . . . 6.3  V 

Heater  Current,  Design  Center .  300  mA 

*  Cathode  . Caoted  Unipotential 


3.48.3  MOUNTING.  Not  specified. 
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All  DIMENSIONS  IN  INCHES 


TINNED  WITHIN 
.030  OR  LESS  OF 
THE  GLASS  PRESS 


T3 


an 

< 

■*-  . 

! 

i 

\  * . 

1 

* 

> 

V 

z 

BASE  SUB- 
-  MINIATURE 

6  PIN  WITH 
LONG  LEA0S 

i 

-JN 

* 

*  OI74002 
°  -00J 

DIAMETER 

t 

_ i 

*  MEASURE  FROM  IASI  SCAT  TO  SULI  TOf-LINE  AS  DETERMINED  IY  RING  GAGE  OF  .210  ±  .001. 

*  LEAD  DIAMETER  TOLERANCE  SHAU  OOVWN  IETWEEN  .030  FROM  THE  OUSS  TO  .230  FROM  THE  GLASS. 

**  ALTERNATIVE  LEAD  LENGTH  SHAU  K  J0U  ±  .013  WHEN  CUT  LEADS  ARE  REQUIRED  »Y  PROCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SHAU  K  ESSENTIALLY  SQUARE  CUT  AND  THE  MAXIMUM  RUM  SHAU 
IE  .003  INCREASE  OVER  THE  ACTUAL  LEAD  MAMET 2*. 


Figure  3-297.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5896 

*  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current. 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
M3L-E-1/174C  dated  23  June  1955. 
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3.48.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.48.5  The  absolute  system  ratings  are  as  follows: 

Heater  Voltage  . S.3  ±  .3  V 

Peak  Inverse  Plate  Voltage  .  460  v 

Heater -Cathode  Voltage  .  360  v 

Steady  State  Peak  Plate  Current  (per  plate) ....  CO  ma 

Output  Current  (per  plate)  . .  10  mAde 

Transient  Peak  Plate  Current  (per  plate) .  350  ma 

Bulb  Temperature . +220  C 

Altitude  Rating  .  60,000  ft 

3.48.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.48.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  El . 6.3  V 

Plate  Supply  Voltage  (per  plate),  Epp . .  .  165  Vac 

Load  Resistance  (Unity  Power  Factor)  RL.  .11,000  ohms 

Load  Capacitance,  CL . . 8uf 

Heater  Current,  If . 300  mA 

3.48.8  ACCEPTANCE  TEST  LIMITS. 


3.48.9  Table  3-79  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  Is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/174C  dated  23  June  1955  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 

3.48.10  APPLICATION 

3.48.11  SIGNAL  RECTIFIER  SERVICE.  In  the  application  of  JAN -5896  in  signal 
rectif  ier  service,  Figure  3-298  relates  boundaries  of  permissible  operation  and  the 
questionable  area  of  operation,  to  the  plate  characteristics.  Permissible  steady- 
state  peak  plate  current  is  limited  to  30  milliamperes  per  plate,  to  define  boundary 
(1),  and  d-c  output  current  is  limited  to  10  milliamperes  per  plate  to  define  bound¬ 
ary  (2).  Area  (3)  is  defined  as  questionable  from  the  standpoint  of  uniformity  and 
stability  of  plate  current  in  low-level  signal  rectifer  applications.  Although  the 
specification  enforces  a  control  on  plate  current  balance  between  the  two  sections 
to  within  5  microamperes  under  MIL-E-1  test  conditions,  thtre  is  little  assurance 
of  such  balance  under  conditions  of  heater  operation  differin"  'rom  test  conditions. 
Reference  should  be  made  to  section  1,3. 4  for  a  review  oi  ihe  behavior  of  initial 
electron  velocity  and  contact  potential  in  tubes  in  general,  where  control  grid  currents 
discussed  are  equivalent  to  plate  currents  in  signal  diode  application. 

3.48.12  SU.  ’PLY  VOLTAC2:  RECTIFIER  SERVICE.  Rating  Charts  I,  H  and  HI 
(Figures  3-299  through  3-301  )  represent  areas  of  permissible  operation  within 


WADC  TR  55-1 


J-353 


"h‘ch,  a.ny  J*pplicftl0"  °f  lh'  JAN-5896  must  fall.  Requirements  of  all  charts  must 
e  atisfied  simultaneously  in  capacitor-input  filter  applications. 

TACiJC  3-79.  ACCEPTANCF  TEST  LIMITS  OF  JAN-5896 


PROPERTY 


Heater  Current  If 

Operation  Io 

Change  in 
Individual  Io 

Plate  Current  lb 

Difference  between 
sections  lb 


MEASURE¬ 

MENT 

CONDITIONS 


See  note  below 


Ebb  *  0; 

Rp  =  40, 000 
ohms 


LIMITS _ 

INITIAL  I  LIFE  TEST  UNITS 
MIN  I  MAX  MIN  !  MAX 


Emission 


Is  Eb  =  10  Vdc 


Capacitance 

(Shielded  as  Clp  to  2p  Ef  =  0 
Specified)  Clp  to  h+lk 

+sd  Ef  *  0 
C2p  to  h+2k+sd  Ef  =  0 
C2k  to  h+2p+sd  Ef  *  0 
Clk  to  h+lp+sd  Ef  «  0 


Heater-Cathode  Leakage 

Ihk 

Ihk 

Insulation  of  Electrodes 
R(p-all) 


Ehk=  +360  Vdc 
Ehk=  -360  Vdc 


Ep-all= -bOU  Vac  l^n 


276  328 


mAdc 


uAdc 


uAdc 


mAdc 


uAdc 

uAdc 


Note:  In  a  full  wave  circuit,  adjust  Zp  (per  plate)  so  that  a  bogie  tube 
gives  Io  *  18  mAdc.  A  bogie  tube  has  a  tube  drop  Etd  »  10  Vdc 
alls  =  50  mAdc  per  plate.  Ehk  *  Eo  +  117  Vac. 

3.48.13  RATING  CHfR7  !.  ‘'-(.ting  Chart  I  (Figure  3-299)  is  based  on  maximum 

rated  peak  inv». :  vci-'-j/f  per  plate  (epx)  of  460  volts  and  maximum  rated  d-c 

output  current  .  ■  n v-  >Io/;v  oi  10 1  xiilUmperes.  Point  C  corresponds  to  the  simul¬ 
taneous  ocemrem  v  of  i l\c  a  .wo  ratings  permissible  under  capacitor-or  choke-in¬ 
put  filter  conditio.  . 

3.48.14  RATING  II.  Rating  Chart  U  (Figure  3-300),  for  capacitor  input  fil¬ 
ter  applications,  :  •  .*n  max'auui  rated  d-c  output  current  per  plate  (Io/p)  and 

maximum rativi?...  'i  ,  peal*  Jaic  current  (ib/p)  of  60  milliamperes  per  plate. 
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B©st  Available  Copy 


Rectification  efficiency  must  not  exceed  0.67  under  conditions  of  maximum  rated  d-c 
output  current. 

3.48.15  RATING  CHART  III.  Rating  Chart  III  (Figure  3-301),  for  capacitor -input 
filter  applications,  is  based  on  maximum  rated  surge  current  (i  surge)  of  350  mil- 
liamperes  per  plate.  Minimum  permissible  series  resistance  (Rs)  is  approximately 
560  ohms  per  plate  under  conditions  of  maximum  permissible  supply  voltage  per 
plate. 

3.48.16  OTHER  CONSIDERATIONS. 

3.48.17  HEATER  VOLTAGE.  See  paragraph  3.4.8  for  a  discussion  of  heater  volt¬ 
age  considerations. 

3.48.18  LOW  ELECTRODE  CURRENT.  For  a  discussion  of  low-electrode  current 
considerations,  see  paragraph  3.4.7. 


3.48.19  TYPICAL  CHARACTERISTICS. 


3.48.20  Figure  3-302  presents  the  static  plate  characteristic  of  JAN-589C,  repro¬ 
duced  from  data  published  by  the  original  RETMA  registrant  of  the  type.  The  ex¬ 
tent  of  variation  which  may  be  exhibited  among  individual  tubes  cannot  be  derived 
from  the  specification  which  provides  only  a  minimum  limit  on  emission. 
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Figure  3-298.  Permissible  Limits  of  Operation  for  Tube  Type  JaN-5896 
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Figure  3-299.  Rating  Chart  I  for  Tube  Type  Figure  3-300.  Rating  Chart  n  for  Tube  Type 

JAN-5896  Showing  Permissible  Operating  JAN-5896  Showing  Permissible  Operating 

Area  for  Choke  and  Capacitor-Input  Circuits  Area  for  Capacitor-Input  Filter  Operation 


If  Series  Inductance  is  Present  in  the  Plate  Supply,  Rs  may  be 
Less  than  shown  Provided  i  Surge  does  not  Exceed  350  mA. 


Figure  3-301.  Rating  Chart  IH  for  Tube  Type  JAN- 5898  Showing  Minimum 
Allowable  Resistance  Effectively  in  Series  with  each  Plate  or  Receiver 
Tube  for  an  Allowable  A-C  Plate  Voltage 


»k*TC  VOlTAAK  ill  VOLTS 

Figure  3-302.  Typical  Plate  Characteristic  Single  Section  for  Tube  Type 

JAN- 5896 
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SECTION  49 


TUBE  TYPE  .IAN-5899 


3.49  DESCRIPTION. 

3.49.1  The  JAN-5899  1 /  i.s  an  8-lead,  button-base,  subminiature,  semi-remote 
cutoff  pentode  having  a  design  center  transconductance  of  4500  micromhos. 

3.49.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  .  6.3  V 

Heater  Current,  Design  Center  .  150  mA 

Cathode  . Coated  Unipotential 

3.49.3  MOUNTING.  Not  specified. 


k 


< 


BASE  SUB- 
MIMIATURE 
6  PIN  WITH 
LONS  LEADS 


.017 


+  .002 
-.001 


DIAMETER 


#  measure  from  »ase  seat  to  iul*  tor-line  AS  DETERMINED  IT  »N<3  GAGE  Of  .110  001 

*  LEAD  DIAMETER  TOLERANCE  SHALL  GOVERN  IfTWEEN  OX  FROM  THE  GLASS  TO  .230  fROM  THE  GLASS 

**  ALTERNATIVE  LEAD  LENGTH  SHALL  K  .700  ±  .01 S  WHEN  CUT  LEADS  ARE  REQUIRED  IT  RROCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SHALL  »f  ESSENTIAUT  SQUARE  CUT  AND  THE  MAXIMUM  IURR  SHALI 
U  003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER 


Figure  3-303.  Outline  Drawing  and  Base  Diagram  of  Tube  T;*pe  JAN -5899 


1/  The  values  and  specificatin'  comments  presented  in  this  section  are  related  to 
MIL-E -1/97C  dated  23  June  1955. 
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3.49.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.49.5  The  absolute  system  ratings  are  as  follows. 

Heater  Voltage . . 6.  3  1  .  3  V 

Plate  Voltage  .  165  Vdc 

Reference  MIL-E-IC  Section 
6.5. 1.1.  Plate  Voltage 

Control  Grid  Voltage,  Maximum .  0  Vdc 

Control  Grid  Voltage,  Minimum  .  -55  Vdc 

•Screen  Grid  Voltage . 155  Vdc 

•Suppressor  Grid  Voltage . 22  Vdc 

Heater-Cathode  Voltage . . .  200  v 

Control  Grid  Series  Resistance . 1.1  Meg 

••Cathode  Current,  Maximum .  16.  5  mAdc 

Platt  Dissipation  .  0.  75  W 

♦Screen  Grid  Dissipation . . .  0.  35  W 

Bulb  Temperature .  220°  C 

Altitude  Rating . 60,000  ft 

3.49.6  TEST  CONDITIO  '  AND  DESIGN  CENTER  CHARACTERISTICS, 

3.49.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef  . 6.  3  V 

Plate  Voltage,  Eb  . 100  Vdc 

Screen  Grid  Voltage,  Ec2  . 100  Vdc 

Suppressor  Grid  Voltage,  Ec3  . 0  Vdc 

Heater-Cathode  Voltage . 0  Vdc 

Cathode  Resistance,  Rk .  120  ohms 

Heater  Current,  If  . 150  i.:A 

Plate  Current,  lb . 7.  2  mAdc 

Transconductance,  Sm .  4500  umhos 

Transconductance,  Sm  (£cl=  -14  Vdc,  Rk=0)  ....  25  umhos 

3.49.8  ACCEPTANCE  TEST  LIMITS. 

3.49.9  Table  3-80  summarizes  certain  salient  measurements-data  requirements 
set  forth  by  the  specification  for  which  acceptance  test  limits  exist.  This  table  is 
in  no  wise  intended  to  Include  all  the  properties  for  which  measurement  limits  are 
provided.  Specification  MIL-E-1/97C  dated  23  June  1955  sh.  uld  be  referenced 
to  determine  further  assurance  of  satisfactory  operation  in  any  specific  application 
Measurement  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design 
Center  Characteristics,  unless  otherwise  Indicated. 


3  No  test  at  tills  rating  exists  in  the  specification. 

**  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  currtnt. 
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TABLE  3-80.  ACCEPTANCE  TEST  LIMITS  OF  JAN- 5899 


MEASUREMENTS 

LIM 

ITS 

UNITS 

PROPERTY 

CONDITIONS 

iNII 

riAL 

LIFE  TEST 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

140 

160 

138 

164 

mA 

Transconductance 

(1)  Sm 

3800 

5200 

— 

- | 

umhos 

Change  in  a  Sm 

20 

% 

individuals  ^  t 

Transconductance 

(2)  A  Sm 

^  Ef 

10 

“  •  * 

15 

% 

Transconductance 

Eel  =  -14  Vdc; 

1.0 

75 

— 

umhos 

(3)  Sm 

Rk  =0 

■all 

Plate  Resistance  rp 

0.175 

— 

— 

Meg 

Plate  Current  (1)  lb 

5.2 

9.2 

— 

mAdc 

Screen  Grid 

|jMl 

Current  Ie2 

1.0 

3.0 

— 

1 

mAdc 

Capacitance  Cgl-p 

Ef  =  0 

— 

0.015 

| 

uuf 

(Shielded  as  Cin 

Ef  =  0 

3.8 

4.8 

— 

— 

uuf 

Specified)  Cout 

Ef  =  0 

2.9 

3.9 

— 

--- 

uuf 

Control  Grid  Id 

Rgl  =  1.0  Meg 

0 

-0.3 

-0.8 

uAdc 

Current 

Heater-Cathode  Ihk 

Ehk  =  +100  Vdc 

— 

5.0 

— 

10 

uAdc 

Leakage  Ihk 

Ehk  =  -100  Vdc 

— 

-5.0 

— 

-10 

uAdc 

Insulation  of  R(g-all) 

Egl-all  =  -lOOVdc 

100 

— 

I 

— 

Meg 

Electrodes  R(p-all) 

Ep-all  =  -300Vdc 

_ i 

100 

— 

EM 

-  -- 

Meg 
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3.49,10  APPLICATION. 


3.49.11  Figure  3-304  shows  the  permissible  operating  area  for  JAN-5699  as  de 
fined  by  the  ratings  in  MIL-E-1/97C  dated  23  June  1955.  A  disucssion  of  the  per 
missible  operating  area  for  pentodes  may  b.  found  in  paragraph  3.2.2. 


3.49.12  Table  3-81  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 

3.49  13  VARIABILITY  OF  CHARACTERISTICS. 

3.49.14  The  folio'ving  charts  show  the  variation  which  must  be  expected  among  in¬ 
dividual  tubes.  The  variability  boundaries  were  determined  from  the  acceptance 
limits  given  on  the  specification. 

3.49.15  Figure  3-305  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-5899  as  defined  by  MIL-E-1/97C  dated  23  June  1955. 

3.49.16  Figure  3-306  presents  the  limit  behavior  of  plate  transfer  data  for  JAN- 
5899  as  defined  by  MIL-E-1/97C  dated  23  June  1955. 

3.49.17  DESIGN  CENTER  CHARACTERISTICS. 

3.49.18  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 

3.49.19  Figure  3-307  presents  the  static  plate  characteristics  of  JAN-5899, 

3.49.20  Figures  3-308  and  3-309  present  the  typical  plate  transfer  data  for  JAN- 
5899. 
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TABLE  3-81.  APPLICATION  PRECAUTIONS  FOR  JAN -5899 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27 
1.3,37,  1,3,51,  1.3,55,  3.2,14 
Heater-Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2,7 
28  Volt,  3,2.21 

AC  Operation,  1.3,20,  3,2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3,9,  3.2.8,  3,2.9 
Cathode,  2,1.3,  3.2.15 
Fixed,  1.3.8,  2.1.3,  3.2.15 
Contact  Potential,  1.3.4,  3.2,9,  3.2.21 

Resistance 

Control  Grid  Series,  1.3.3,  1.3.19, 
1.3.22,  1.3.23,  3.2.1G 
Screen  Grid  Series,  3.2.3,  3,2.17 
Cathode  Interlace,  1.3.5C,  3.1.9 
Cathode,  1.3.33,  1.3,34,  1.3.34, 

2.1.3,  3.2.15 


Temperature 

Bulb  and  Environmental,  3.2,4 
Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 
Control  Grid,  1.3.4,  1.3.9,  1.3.23, 

3.2.9 

Screen  Grid,  3.2.3 
Intereleetrode  Leakage,  1.3.14 
Gas.  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cathode,  Thermionic  Instability,  1.3.37 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Misce)  j.ar.eous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation  3.2.13 
Triode  Connection.  3.2.20 
Electron  Coupling  Eflects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 
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PlATt  VOLTMC  IN  VOLTS 


Figure  3-304.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-5899 

Permissible  Area  of  Operation 


90  T9  i 00 

PIATC  VOLTMC  IN  VOLT9 


Figure  3-305.  Limit  Behavior  of  Tube  Type  JAN-5899;  Static  Plate  Data, 

Variability  of  lb 
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*  3'307 •  Typicai  Plate  Characteristics  for  Tube  Type  JAN-5899 
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CONTROL  GRID  VOLTS 


Figure  3-308.  Typical  Plate  and  Screen  Transfer  Characteristics  of  Tube  Type  JAN 

5899 
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CONTROL  GRID  VOLTS 


Figure  3-309.  Typical  Sm  and  Rp  Characteristic  of  Tube  Type  JAN-5899 
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SECTION  50 


TUBE  TYPE  JAN-5902 


3.50  DESCRIPTION. 


3.50.1  The  JaN-5902  1/  Is  an  8-lead,  button-base,  subminiature,  beam-  power 
pentode  having  a  design  center  transconductance  of  4200  micromltos. 

3.50.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  . 6.3V 

Heater  Current,  Design  Center  .  450  mA 

Cathode . Coated  Unipotential 


3.50.3  MOUNTING.  Not  specified. 

,40 


8  LEAOS 
4.002 
-.001  0,A 


[  DIMENSIONS 

A  MAX. 

_ 1  i 

DIAMETER 

MAX. 

WM 

TOL.  » 

_LZ4S 

1.450 

040 

.400 

AU  DIMENSIONS  |N  INCHES 


TINNED  WITHIN 
.050  0«  LESS  OF 
THE  GLASS  PRESS 


BASE  SUB- 
—  MINIATURE 
B  PIN  WITH 
LONG  LEADS 

.«? 

DIAMETER 


#  MEASURE  MOM  RASE  SEAT  TO  toil  TOR-llNE  AS  DETERMINED  IY  RING  GAGE  Oi1  .310  ±  001. 

*  LEAD  DIAMETER  TCXBRANCE  SHAU  GOVERN  KTWKN  .ON  FROM  THE  GLASS  TO  .2»  FROM  THE  GLASS. 

*  <  ALTERNATIVE  LEA0  IENGTH  SHAU  M  J00  ±  .015  WHEN  CUT  LEADS  ARE  REGUIREO  IT  PROCUREMENT 

CONTRACT  or  TSS.  cut  LEADS  SHALL  H  ESSENTIAUY  SQUARE  CUT  AND  THE  MAXIMUM  *U»*  SHALL 
W  <T1T  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER. 

Figure  3-310,  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-5902 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/175B  dated  26  October  1954. 
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3.50.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.50.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage . 6.3  i  0.3  V 

Plate  Voltage . 165  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

Control  Grid  Voltage,  Maximum . 0  Vdc 

Control  Grid  Voltage,  Minimum . -55  Vdc 

*  Screen  Grid  Voltage . 155  Vdc 

Heater -Cathode  Voltage . 200  v 

Control  Grid  Series  Resistance . .  0.55  Meg 

**  Cathode  Current,  Maximum  . 50  mAdc 

Plate  Dissipation . 3.7  W 

Screen  Grid  Dissipation  . 0.4  W 

Bulb  Temperature  . +200°C 

Altitude  Rating .  60,000  ft 

3.50.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.50.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef  . 6.3  V 

Plate  Voltage,  Eb  . . . 110  Vdc 

Screen  Grid  Voltage,  Ec2  . 110  Vdc 

Cathode  Resistance,  Rk . 270  ohms 

Heater  Current,  If  .  450  mA 

Plate  Current,  lb . 30.0  mAdc 

Transconductar.ee,  Sm  .  4200  umhos 

3.50.8  ACCEPTANCE  *  EST  LIMITS. 


3.50.9  Table  3-62 summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/175B  dated  26  October  1954  should  be  referenced 
to  determine  further  assurance  of  satisfactory  operation  in  any  specific  application. 
Measurement  conditions  are  the  same  as  stated  under  Test  Conditions  and  Design 
Center  Characteristics,  unless  otherwise  indicated. 

3.50.10  APPLICATION. 

3.50.11  Figure  3-311  shows  the  permissible  operating  area  for  JAN-5902  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/175B  dated  26  October  1954.  A  discussion  of  the 
permissible  operating  area  for  pentodes  may  be  found  in  paragraph  3.2.2. 


*  No  test  at  this  rating  exists  in  the  specification. 

**  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current.  No  specification  assurance  of  life 
exists  under  conditions  of  cathode  current  approaching  the  maximum. 
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TABLE  3-82.  ACCEPTANCE  TEST  LIMITS  OF  JAN-5902 


MEASURE- 

1  LIMITS 

PROPERTY 

ME  NT 

i  INITIAL 

1  LIFE  TEST 

UNITS 

CONDITIONS 

MIN 

MAX 

■zzm 

MAX 

Heater  Current 

If 

420 

480 

414 

492 

mA 

Transconductance  (1)  Sm 

3500 

4900 

— 

— 

umbos 

Plate  Resistance 

rp 

0.01 

— 

— 

Meg 

Plate  Current  (1) 

lb 

23.0 

37.0 

— 

•  - 

mAdc 

Screen  Grid  Curr 

ent  Ic2 

0 

4.0 

— 

— 

mAdc 

Power  Output 

Po 

Esig*  6.4  Vac 

Rp  «  3000 

0.75 

--- 

— 

--- 

W 

Change  In 

AtPo 

Esig-  6.4  Vac 

— 

— 

% 

individuals 

Rp  =  3000 

Capacitance 

Cgp 

Ef  =  0 

_ 

0.  20 

... 

--- 

uuf 

(Shielded  as 

Cin 

Ef  «  0 

5.  5 

7.5 

— 

uuf 

Specified) 

Cout 

Ef  *  0 

6.5 

8.5 

— 

— 

uuf 

Control  Grid  Current  Icl 

Rg  =  1.0  Met* 

0 

-1.0 

0 

O 

M 

1 

uAdc 

Heater-Cathode  Leakage 

Dik 

Ehk-  +100  Vdc 

— 

15 

— 

60 

uAdc 

Ihk 

Ehk*  -100  Vdc 

— 

-15 

— 

-60 

uAdc 

Insulation  of  Electrodes 

R(gl-all) 

Egl-alU  -100  Vdc 

50 

— 

25 

— 

Meg 

R(p-all) 

Ep-all  »  -300  Vdc 

50 

— 

25 

-- 

Meg 

3.50.12  Table  3-83  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 

3.50.13  SPECIAL  OPERA  TING  CONSIDERATIONS.  An  initial  Class  A  power  output 
requirement  of  0,75  watts  is  imposed  by  the  current  specification,  with  an  allowable 
change  on  life  of  20%  for  individual  tubes.. 

3.50.14  VARIABILITY  OF  CHARACTERISTICS. 

3.50.15  The  following  charts  show  the  variation  which  must  be  expected  ar>ong  in¬ 
dividual  tubes.  The  variability  boundaries  were  determined  from  the  acceptance 
limits  given  on  the  specification. 


i 
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TABLE  3-83.  APPLICATION  PRECAUTIONS  FOR  JAN-5902 


Voltages 

Heater,  1.3.8,  1,3.17,  1.3.22,  1.3.27. 

1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater-Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 

AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Fixed,  1.3.8,  2,1.3.  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3,2,21 

Resistance 

Control  Grid  Series.  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode  Interlace,  1.3.50,  3.1.9 
Cathode,  1,3.33,  1.3.34,  1.3.35,2.1.3 
3.2.15 


Temperature 

Bulb  and  Environmental.  3.2.4 
Current 

Cathode.  1.3.50,  3.2.6,  3.2.13 
Control  Grid,  1.3.4.  1.3.9,  1.3.23. 

3.2,9 

Screen  Grid,  3.2.3 
Interelectrode  Leakage.  1.3.14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1.3.18 
Cathode  Thermionic  instability,  1.3.37 

Dissipation 

PSa'.e,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2,3,  3.2.8 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2,13 
Triode,  Connection  3.2.20 
Elecron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 


3.50.16  Figure  3-312  presents  the  limit  behavior  of  static  plate  characteristic:"  for 
JAN-5902  as  defined  by  MIL-E -1/1753  dated  26  October  1954. 

3.50.17  Figure  3-313  presents  the  limit  behavior  of  transfer  data  lor  JAN-5902  as 
defined  by  MIL-E -1/175B  dated  26  October  1954, 

3.50.18  DESIGN  CENTER  CHARACTERISTICS. 

3.50.19  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 

3.50.20  Figure  3-314  presents  the  static  plate  characteristics  of  JAN-5902. 

3.50.21  Figures  3-315  and  3-316  present  the  typical  plate  transfer  data  for  JAN- 
5902. 
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MAXIMUM  PLATE  V0LTA8  E 


eristics  for  Tube  Type  JAN- 5902 


CURRENT  IN  M ILLI  AMPERES 


Figure  3-316.  Typical  Sm  and  Rp  Characteristics  of  Tube  Type  JAN-r902 
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SECTION  51 


TUBE  TYPE  JAN -6005/ 6AQ5W 


3.51  DESCRIPTION. 


3.51.1  The  JAN-6QQ5/6AQ5W  1/  is  n  7  pin  miniature  beam  po we.  pentode  having 
a  transconductance  in  the  range  7rom  3000  to  5200  micromhos. 

3.51.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 


Heater  Voltage  .  6.3V 

Heater  Current,  Design  Center  .  450  mA 

**  Cathode  Coated  Unipotential 


3.51,3  MOUNTING.  Not  specified. 
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Figure  3-317.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN- 

600o/6AQ5W 

3.51.4  RATINGS,  ABSOLUTE  SYSTEM. 


**  Difficulty  mav  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current. 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  u. 
MIL-E-1/13A  dated  13  January  1953. 
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3.51.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage  . . 6.3  V  ±  10% 

Plate  Voitage  .  275  Vdc 

Reference  MIL -E -1C  Section  6. 5. 1.1  Plate  Voltage 

Screen  Grid  Voltage .  275  Vdc 

Heater-Cathode  Voltage  . ±100  V 

Plate  Dissipation . 13.2  W 

Screen  Grid  Dissipation  . 2.2^ 

*  Bulb  Temperature  .  225  C 

*  Altitude  . 10,000  ft 


3.51.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 


3.51.7  Test  con  ons  and  design  center  characteristics  are  as  follows: 


Heater  Voitage,  Ef  .  6.3  V 

Plate  Voltage,  Eb .  250  Vdc 

Control  Grid  Voltage,  Eel .  .  .  .-12.5  Vdc 

Screen  Grid  Voltage,  Ec2  .  250  Vdc 

Heater  Current,  If  . 450  mA 

Plate  Current,  lb . 45  mA 

Input  Capacity,  Cin  . 8.3  uuf 

Output  Capacity,  Cout  . 7.5  uuf 


3.51.8  ACCEPTANCE  TEST  LIMITS. 


3.51.9  Table  3-84  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  .s  in  no  wise  intended  to 
include  all  the  properties  lor  which  measurement  limits  are  provided.  Specification 
MIL-E-1  13A  dated  20  May  1953  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application,  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Charac¬ 
teristics,  unless  otherwise  indicated, 

3.51.10  APPLICATION. 

3.51.11  Figure  3-318  shows  the  permissible  operating  arer-  for  JAN-6005/6AQ5W 
as  defined  by  the  ratings  in  MIL-E-1/175B  dated  26  October  1954.  A  discussion  of 
the  permissible  operating  area  for  pentodes  may  be  found  in  paragraph  3.2.2. 

3.51.12  Table  3-85  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  section  or  paragraph  of  this  Manual. 


*  No  test  at  this  rating  exists  in  the  specification. 
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TABLE  3-84.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6005/6AQ5W 


MEASUREMENT 

LIMITS 

PROPERTY 

CONDITIONS 

IN  11 

riAL 

LIFE  TEST 

UNITS 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

If 

410 

4  90 

410 

490 

mA 

Plate  Current 

lb 

33 

57 

— 

mAdc 

Screen  Grid 

Current 

Ic  2 

— 

7.5 

— 

— 

mAdc 

Power  Output  (1) 

Esig  =  8.8  Vac 

Rp  = 5000 

3.4 

2.3 

W 

Power  Output  (2) 

Po 

Esig  =  8.8  Vac 

Rp  =  5000 

Ef  =  5.5  V 

3.2 

“  “  " 

“  “  “ 

W 

Change  of 

Average  A  Avg  Po 

— 

— 

— 

17 

% 

Capacitance 

Cglp 

Ef  ~  0 

— 

0.70 

— 

-  -  - 

Ullf 

(Unshielded) 

Cin 

Ef  =  0 

6.6 

10,0 

— 

— 

uuf 

Cout 

Ef  =  0 

6.0 

9.0 

— 

--- 

uuf 

Grid  Current 

Id 

Rgl=0. 5  Meg 

— 

-2.0 

— 

-4.0 

uAdc 

Grid  Emission 

Iscl 

Ef  =  7. 5  V; 

Ecl  =  50  Vdc; 

Rgl  =  0.5  Meg 

... 

-  2.0 

— 

”  ~  “ 

uAdc 

Heater- Cathode 

Dik 

Ehk  =  100  Vdc 

— 

30 

-  - 

30 

uAdc 

Leakage 

Ihk 

Ehk  =  - 100  Vdc 

— 

-30 

— 

30 

uAdc 

Insulation  of 

Electrodes  R(gl-all) 

Egl-all  =-  lOOVdc 

100 

— 

— 

— 

Meg 

R(p-all) 

Ep-all  =-300  Vdc 

100 

— 

— 

— 

Meg 
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TABLE  3-85.  APPLICATION  PRECAUTIONS  FOR  JAN-6005/6AQ5W 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Heater-Cathode,  1.3.30 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 

Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2.19 
Contact  Potential,  1.3.4,  3.2.9,  3.2.21 

Temperature 

Bulb  and  Environmental,  3.2.4 
Current 

Cathode,  1.3.50,  3.2.6,  3.2.13 
Control  Grid,  1,3.4,  1,3.9,  1.3.23, 
3.2.9 


Current  (Cont.) 

Screen  Grid,  3.2.3 
Jnterelectrode  Leakage,  1.3.14 
Gis,  1.3.9,  3.2.9 
Control  Grid  Emission,  i .3.18 
Cathode,  Thermionic  Instability,  1.3.3 

Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 

Resistance 

Control  Grid  Serle.  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.2.16 
Screen  Grid  Series,  3.2.3,  3.2,17 
Cathode  Interface,  1,3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3 
3.2.15 

Miscellaneous 

Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3.2.20 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.2.23 
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Figure  3-318.  Typical  Plato  Characteristics  of  JAN-6005/6AQ5W;  Permissible 

Area  of  Operation 

3.51.13  VARIABILITY  OF  CHARACTERISTICS. 

3.51.14  The  following  charts  show  the  variation  which  must  be  expected  between 
individual  tubes.  The  variability  boundaries  were  determined  from  the  acceptance 
limits  given  on  the  specification. 

3.51.15  Figure  3-319  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-6005/6AQ5W  as  defined  by  MIL-E-l/134  dated  13  January  1953. 

3.51.16  Figure  3-320  presents  the  limit  behavior  of  transfer  data  for  JAN-6005/ 
6AQ5W  as  defined  by  MIL-E-1/134  dated  13  January  1953. 

3.51.17  DESIGN  CENTER  CHARACTERISTICS. 

3.51.18  The  following  typical  curves,  Figures  3-322  through  3-326  have  been  obtained 
from  data  published  by  the  original  RETMA  registrant  of  this  type. 
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Figure  3-324.  Typical  Characteristics  of  JAN-0005/6AQ5W;  S m  as  a  Function 

of  LiC  1 ,  Parametric  in  Ec2 
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Figure  3-325.  Typical  Screen  Transfer  Characteristics  jf  JAN-6005/6AQ5W 
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Figure  3-326.  Typical  Plate  and  Grid  Characteristics  of  JAN-6005/ 6AQ5W 
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SECTION  52 


TUBE  TYPE  JAN-6021 


3.52  DESCRIPTION. 

3.52.1  The  JAN-6021  1/  ib  an  8-lead,  button-base  subminiature  twin-  triode  having 
a  design  center  Mu  of  35  and  transconductance  of  5400.  The  JaN-6021  is  similar 
in  plate  characteristics  to  the  miniature  type  JAN-5670. 

3.52.2  ELECTRICAL.  Electrical  cnaracteristics  are  as  follows: 


Heater  Voltage .  6.3  V 

Heater  Current,  Design  Center  .  300  mA 

Cathode . .  .  Coated  Unipotential 


3.52.3  MOUNTING.  Not  specified. 


ut  ot  irv  nt 
oou  nm 


9  t 


I  h* 

itAPl 

so  ■  y  »* 


I 

t 


235  t 


I  DIMENSIONS 

MAX. 

B 

DIAMLTER 

MAX. 

DIM  TOLrT 

1.375 

1  075  .060 

.400  1 

AU  DIMENSIONS  IN  INCHES 


#  MEASURE  FROM  »A$E  SEAT  TO  BULB  TOF-LINE  AS  DETERMINED  Br  RING  GAGE  OF  .210  ±  .tel 

*  LEAP  DIAMETER  TOLERANCE  EMAIL  GOVERN  BETWEEN  .050  FROM  THE  GLASS  TO  .250  FROM  THE  GLASS. 


•*  ALTERNATIVE  LEAD  LENGTH  SHALL  BE  ,200  A  .015  WHEN  CUT  LEADS  ARE  REQUIRED  BY  PROCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SHALL  BE  ESSENTIALLY  SQUARE  CUT  AND  THE  MAXIMUM  BURR  SHALL 


wnmnu'  wn  ■  -----  -  —  _  ___ 

BE  .003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER. 


Figure  3-327,  Outline  Drawing  and  Base  Diagram  of  ube  Type  JAN-6021 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-1/188B  dated  23  August  1955. 
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3.52.4  RATINGS,  ABSOLUTE  SYSTEM. 


3.52.5  The  absolute  systetn  ratings  are  as  follows: 

Heater  Voltage . 6.3  *  0.3  V 

Plate  Voltage  . 165  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

Grid  Voltage,  Maximum  . 0  Vdc 

Grid  Voltage,  Minimum .  -55  Vdc 

Heater -Cathode  Voltage .  200  v 

Grid  Series  Resistance . .1.1  Meg 

**  Plate  Current  . 22  mAdc 


*  Grid  Current  . 5.5  mAdc 

Plate  Dissipation .  0.7  W 

Bulb  Temperature  .  +220°C 

Altitude  Rating  .  60,000  ft 


3.52.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 


3  52.7  Test  conai.ions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef  . 6.3  V 

Plate  Voltage,  Eb  . 100  Vdc 

Cathode  Resistance,  Rk . 150  ohms 

Heater  Current,  If  . 300  mA 

Plate  Current,  lb . 6.3  mAdc 

Transconductance,  Sm  .  5400  umhos 

Amplification  Factor,  Mu  . 35 


3.52.8  ACCEPTANCE  TEST  LIMITS. 

3.52.9  Table  3-86  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/188B  dated  23  August  1955  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 


3.52.10  APPLICATION. 

3.52.11  Figure  3-328  shows  the  permissible  operating  area  for  JAN-6021  as  de¬ 
fined  by  the  ratings  in  MIL-E -1/1 88B  dated  23  August  1955.  A  discussion  of  the 
permissible  operating  area  for  triodes  may  be  found  in  paragraph  3. 1.2. 


♦  No  test  at  this  rating  exists  in  the  specification. 

**  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current. 
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TABLE  3-88.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6021 


MEASUREMENT 

LIN 

I1TS 

UNITS 

PROPERTY 

CONDITIONS 

INI' 

riAL 

LIFE  TEST 

MIN 

MAX 

MIN 

MAX 

Healer  Current  If 

280 

320 

276 

328 

mA 

Transconductance 

(1 )  Sm 

4450 

6350 

— 

— 

ii  mhos 

Change  In  *  Sm 

individuals  ^  t 

— 

— 

— 

25 

% 

Transconductance  Sm 

(2)  A  Ef 

— 

15 

— 

15 

<1 

Amplification 

Factor  Mu 

30 

40 

— 

— 

Plate  Current  (1)  lb 

4.5 

8.5 

— 

— 

mAdc 

Plate  Current  (1)  lb 
Difference  between 

— 

1.6 

— 

— 

mAdr 

sections 

Pulse  Emission  is 

Ef  =  6.0  V; 

E  pulse  =  50  v 
tp  =  25  u  sec; 
prr=  200  pps 

500 

ma 

Capacitance  Cgp 

Ef  *  0 

1.2 

1.8 

_ 

— 

uuf 

(Without  Shielded)  C  in 

Ef  a  0 

1.8 

3.0 

— 

— 

uuf 

Section  1-  Gout 

Ef  =  0 

0.20 

0.36 

— 

— 

uuf 

Section  2-  Cout 

Ef  =  0 

0.22 

0.42 

— 

— 

uuf 

Cgg 

Ef  =  0 

— 

0.013 

— 

— 

uuf 

Cpp 

Ef  =  0 

— 

0.52 

— 

— 

uuf 

Grid  Current  Ic 

Eb  =  150  Vdc; 

Rk  =  300 

Rg  =  1.0  Meg 

0 

-0.3 

0 

-0.9 

uAdc 

Grid  Emission  1c 

Ef  -■  7.5  V;  Ec  = 
-7.5  Vdc;  Eb  = 

150 Vdc;  Rk  =  0 

Rg  =  1.0  Meg 

0 

-0  5 

uAdc 

Heater- Cathode  Ihk 

Ehk=+100  Vdc 

-  -  - 

5.0 

— 

10. 

llA  'Ic 

Leakage  Ihk 

Ehk  =  - 100  Vdc 

— 

-5.0 

— 

-10. 

uAdc 

Insulation  of  Electrodes 

R(g-all) 

Eg-all  =  -100  Vdc 

100 

— 

50 

— 

Meg 

R(p-all) 

Ep-all  =  -300Vdc 

100 

50 

- - 

Meg 
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3.52.12  Table  3-87  lists  general  considerations  for  the  application  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 

TABLE  3-87.  APPLICATION  PRECAUTIONS  FOR  JAN-6021 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3,1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2,1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3,1.4 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4, 

3.1.15 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3.22,  1.3.23,  3.1.13 
Cathode  Interface,  1.3,50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3 
3.1.12 

Dissipation 
Plate,  2.1,  3.1.5 


Current 


Control  Grid,  1.3.4,  1.3.9,  1.3.23, 
3.1.3 

Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cross  Currents  in  Multistructure 
Tubes,  1.3.28 

Cathode,  Thermionic  Instability, 
1.3.37 


Temperature 

Bulb  and  Environmental,  3.1.5 
Miscellaneous 


Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3,1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.1.16 


3.52.13  In  addition  to  the  considerations  noted  above,  JAN-6021,  as  reflected  in  speci¬ 
fication  MIL-E-1/188B,  provides  additional  assurance  of  pulse  operation,  initially 
at  least,  by  an  acceptance  test  requirement  of  300  ma  minimum  peak  plate  current 
with  pulse  voltage  applied. 

3.52.14  VARIABILITY  OF  CHARACTERISTICS. 

3.52.15  The  following  charts  show  the  variation  which  must  be  expected  among  in¬ 
dividual  tubes.  The  variability  boundaries  were  determined  from  the  acceptance 
limits  given  on  the  specification. 
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3.52.16  Figure 3-329  present*  the  limit  behavior  cf  static  plate  characteristics 
JAN-6021  as  defined  by  MIL-E-1/168B  dated  23  August  1955. 

3.52.17  Figure  3-330  presents  the  limit  behavior  of  plate  transfer  data  for  J A 
6021  as  defined  by  MIL-E-1/188B  dated  23  August  1955. 

3.52.18  DESIGN  CEN  TER  CHARACTERISTICS. 

3.52.19  These  typical  curves  have  been  obtained  from  data  published  by  the  ori 
nal  RETMA  registrant  of  this  type. 

3.52.20  Figure  3-331  presents  the  static  plate  characteristics  of  JAN-6021. 

3.52.21  Figure  3-332  presents  the  typical  plate  transfer  data  for  JAN-6021. 


Figure  3-328.  Typical  Static  Characteristics  of  Tube  Type  JAN-6021: 
Permissible  Area  of  Operation 
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Figure  3-331.  Typical  Static  Characteristics  of  Tube  Type  JAN-6021 
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PLATE  CURRENT  IN  MILLIAMPERES  DIRECT  SCALE 
TRANSCONDUCTANCE  IN  MICROMHOS  (  x  103  ) 


SECTION  53 


TUBE  TYPE  JAN-6080WA 


3.53  DESCRIPTION. 

3.53.1  The  JAN-6080WA  1 /  is  an  8  pin,  octal  based  low  mt,  twin  power  triode. 

3.53.2  ELECTRICAL.  The  electrical  characteristics  are  as  follows: 

Heater  Voltage,  AC  or  DC  . 6,3  V 

Heater  Current . 2.35  to  2.65  A 

Cathode  . Coated  Unipotential 

3.53.3  MOUNTING.  Not  specified. 
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Figure  3-333.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-6080WA 

3.53.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.53.5  The  absolute  system  ratings  are  as  follows: 

Heater  Voltage  . . 6.3  ±  0,3  V 

Plate  Voltage  . . .  250  Vdc 

Reference  MIL-E-1C  Section  6.C.1.1  PI  Ate  Voltage 
Control  Grid  Voltage, 

Maximum . 0  Vdc 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL -E-1/510B  dated  5  December  1  o5. 
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Peak  forward  anode  Voltage  . 3000  v 

Heater -Cathode  Voltage  . . ±300  V 

Maximum  grid  circuit  Resistance 

(a)  Cathode  bias  operation  . 1.0  meg 

(b)  Fixed  bias  or  a  combination  of 

fixed  and  cathode  bias  . 0.1  meg 

*  Grid  Current,  per  grid  . 5.0  mA 

Plate  Dissipation,  per  plate  . 130W 

Bulb  Temperature .  230  C 

Altitude  .  60,000  ft 


3.53.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS, 

3.53.7  Test  conditions  and  design  center  characteristics  are  as  follows: 


Heater  Voltage,  Ef . 6.3  V 

Plate  Voltage,  Eb . 136  Vdc 

Cathode  Resistance,  Rk  per  cathode .  250  ohms 

**  Plate  Current,  lb  . 125  mAdc 

Tr  ansconductance . 7000  umhos 


3.53.8  ACCEPTANCE  TEST  LIMITS. 

3.53.9  Table  3-88  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/510B  dated  5  December  1955  should  be  referenced  to  determine  further 
assurance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 

3.53.10  APPLICATION. 

3.53.11  Figure  3-344  shows  the  permissible  operating  area  for  JAN-6080WA  as 
defined  by  the  ratings  in  MIL-E-1/51QB  dated  5  December  1955.  A  discussion  of 
the  permissible  operatingarea  for  triodes  may  be  found  in  paragraphs  3.1.2  through 
3.1.5. 


*  No  test  at  this  rating  exists  in  the  specification. 

**  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time  with 
very  small  values  of  plate  current. 
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TAFLE  3-88.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6080WA 


MEASUREMENT 

LLV 

IITS 

UNITS 

PROPERTY 

CONDITIONS 

INITIAL 

LIFE  TEST 

MIN 

MAX 

MIN 

MAX 

Heater  Current  If 

2.35 

2.65 

2.35 

2.75 

A 

Transconduetanee 

(I)  Sm 

6000 

8200 

5500 

... 

umbos 

'I  ransconduetance 

(2)  a  Sm 

^  Ef 

— 

10 

“  -  “ 

10 

‘i. 

Plate  Current  (1)  lb 

100 

150 

— 

— 

niAde 

Plate  Current  (1 )  lb 

— 

25 

— 

— 

mAde 

differenee 
between  sort  ions 

Plate  Current  (2)  lb 

Eb  =  250  Vde 

Ec  =  -  200Vde 

— 

10 

— 

— 

niAde 

Insulation  Rg-all 

Eg-all  r--  lOOVde 

200 

-  -- 

100 

-  -  - 

Meg 

of  electrodes  Rp-all 

Ep-all  =-300Vde 

200 

— 

100 

Meg 

t  Jr  id  Current  Ic* 

Rp  =  1.0  Me  , 

With  both  units 
operating,  Ic  is 
the  sum  of  lie  and 
12c 

0 

-2.0 

0 

-10 

uAdc 

Healer-Cathode  Ihk 

Ehk  =  + 1  OOVdc 

9 

25 

25 

uAdc 

Leakage  Ihk 

Ehk  *  -1  OOVdc 

n 

-25 

B 

-25 

uAdc 
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TABLE  3-89.  APPLICATION  PRECAITIONS  FOR  JAN-6080WA 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1,3.51,  1.3.55,  3.1.11 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  1.3.20,  3.1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3,9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3.1.4 

Contact  Potential,  1.3,4,  3,1.4,  3.1.15 
Resistance 

Control  Grid  Series,  1.3.9,  1.3.19. 

1.3.22,  1.3.23,  3.1.13 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3, 
3.1.12 

Dissipation 
Plate,  2.1,  3.1,5 


Current 

Control  Grid,  1.3.4,  1.3,9,  1.3.23, 
3.1.3 

Plate,  Low,  1,3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emisssion,  1.3.18 
Cross  Currents  in  Multistructure 
Tubes,  1,3.28 

Cathode,  Thermionic  Instability, 
1.3.37 

Temperature 


Bulb  and  Environmental,  3.1.5 
Miscellaneous 

Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.1.16 


3.53.12  VARIABILITY  OF  CHARACTERISTICS. 

3  53.13  The  fallowing  charts  show  the  variation  which  must  be  expected  between 
individual  tubes.  The  variability  boundaries  were  determined  from  the  acceptance 
limits  given  on  the  specification. 

3.53.14  Figure  3-335presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-6080WA  as  defined  by  MIL-E-1/510B  dated  5  December  1955. 

3.53.15  DESIGN  CENTER  CHARACTERISTICS. 

3.53.16  These  typical  curves  have  been  obtained  from  current  data  being  published 
by  the  original  RETMA  registrant  of  this  type. 

3.53.17  Figure  3-336  presents  the  Static  Plate  Characteristics  of  JAN-6080WA. 
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Figure  3-336.  Typical  Plate  Characteristics  of  JAN-6080WA 
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SECTION  54 


TUBE  TYPE  JAN -6088 


3,54  DESCRIPTION. 

3.54.1  The  JAN-6088  1/  is  a  5-lead,  flat-  press,  filamentary,  subminiature,  power- 
amplifier  pentode  having  a  transconductance  in  the  range,  400  to  720  micromhos. 

3.54.2  ELECTRICAL,  Electrical  characteristics  are  as  follows; 

Heater  Voltage  ,  .  . . 1.25  Vdc 

Cathode  . . Coated  Filament 


3.54.3  MOU.'fTING.  Not  specified. 
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f  DIMENSIONS  I 

DIAMETER 

*  [  Dim  1  tol.  T 

MAX 

, 

'cmaxIdmax 

1.300  |  1.300  |  .100 

.383  .283 

ALL  DIMENSIONS  IN 

INCHES 

#  MEASURE  FROM  BASE  SCAT  TO  BUll  TOP-LINE  AS  DETERMINED  DY  RING  GAGE  OF  .310  *  .001. 

*  LEAD  r  METER  TOLERANCE  SHAU  GOVERN  BETWEEN  .030  FROM  THE  GLASS  TO  .230  FROM  THE  GLASS. 

**  ALTERS,, /l Vt  LEAD  LENGTH  SHALL  BE  .200  ±  ,013  WHEN  CUT  LEADS  ARE  REQUIRED  BY  PROCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SHALL  BE  ESSENTIALLY  SQUARE  CUT  AND  THE  MAXIMUM  BURR  SHALL 
BE  .003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER. 

*  *  *  WHEN  SPECIFIED  ON  THE  TSS 

*  -**  APPLIES  TO  PINCH  PRESS  TYPES  ONLY  (.03  MIN.) 

V  GROUND  LEAD  OVERLAPPED  BY  SHIELD  BY  A  MINIMUM  OF  .04 

~r  4-  SHIELD  TO  GROUND  WIRE  MAY  BE  FROM  EITHER  SIDE  OF  THE  MAJOR  DIMENSION  ALTERNATIVE 
CONSTRUCTION,  UNUSED  OR  EXTRA  RANDOM  LEAD  IN  PRESS  OR  BUTTON  MAT  BE  FOLDED  BACK  AND 
WRAPPED  AROUND  BULB  TO  MAKE  CONTACT  WITH  SHIELD. 


Figure  3-337.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-6088 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E -1/694  dated  3  May  1954. 
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3.54.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.54.5  The  absolute  system  ratings  are  as  follows: 


*  Heater  Voltage  . 1,25  Vdc  ±  20% 

Plate  Voltage . 67.5  Vdc 

Reference  MIL-E-1C  Section  6.5. 1.1  Plate  Voltage 
Screen  Grid  Voltage  . . 67.5  Vdc 

*  Cathode  Current,  Maximum  . 1.5  mAdc 

*  Altitude  Rating  .  10,000  ft 

3.54.6  TEST  CONDITIONS. 

3.54.7  Test  conditions  are  as  follows: 

Heater  Voltage,  Ef  . 1.25  Vdc 

Plate  Voltage,  Eb  .  45  Vdc 

Control  Grid  Voltage,  Eel . -1.25  Vdc 

Screen  Grid  Voltage,  Ec2  . 45  Vdc 


3.54.8  ACCEPTANCE  TEST  LIMITS. 

3.54.9  Table  3-90  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E  “1/694  dated  3  May  1954  should  be  referenced  to  determine  further  assurance 
of  satisfactory  operation  in  any  specific  application.  Measurement  conditions  are  the 
same  as  stated  under  Test  Conditions  unless  otherwise  indicated. 

TABLE  3-90.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6088 


MEASURE- 

LIMITS 

PROPERTY 

MENT 

INITIAL 

LIFE  TEST 

UNITS 

CONDITIONS 

WTnTi 

MAX 

TnTl 

MAX 

Heater  Current  If 

17.5 

22.5 

— 

— 

mA 

Transconductance  (1)  Sm 

400 

720 

--- 

umhos 

Plate  Current  (1)  lb 

450 

900 

— 

— 

uAdc 

Screen  Grid  Current  Ic2 

— 

230 

— 

— 

uAdc 

Power  Output  Po 

Esig*0.9  Vac 
Rgl=5.0Meg 

Rp  *0.2  Meg 

6.3 

~ 

4.5 

mW 

Control  Grid  Current  lei 

Ecl=  -50  Vdc 

0 

sn 

— 

— 

uAdc 

#  Concerning  this  rating,  MIL-E-1/694  for  JAN-6088  states,  "Do  not  use  series 
filament  circuits." 

*  No  test  of  operation  at  this  rating  exists  in  the  specification. 
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3.54.10  APPLICATION. 


3.54.11  Figure  3-338  shows  the  permissible  operating  area  for  JAN -6088  as  de¬ 
fined  by  the  ratings  in  MIL-E-1/694  dated  3  May  1954.  A  discussion  of  the  per¬ 
missible  operating  area  for  pentodes  may  be  found  in  paragraph  3. 1.2. 

3.54.12  Table  3-91  lists  general  considerations  for  the  applications  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 

TABLE  3-91.  APPLICATION  PRECAUTIONS  FOR  JAN -6088 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.2.14 
Plate: 

High,  3.2.12 
Low,  3.2.3,  3.2.7 
28  Volt,  3.2.21 
AC  Operation,  1.3.20,  3.2.18 
Screen  Grid: 

Supply,  3.2.8 
Protection,  3.2.22 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.2.8,  3.2.9 
Cathode,  2.1.3,  3.2.15 
Positive  Grid  Region,  3.2,19 
Contact  Potential,  1.3.4,  3.2.9,  3.2,21 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19,  1.3. 
1.3.23,  3.2.16 

Screen  Grid  Series,  3.2.3,  3.2.17 
Cathode,  2.1.3,  3.2.15 

Temperature 

Bulb  and  Environmental,  3.2.4 


Current 


Control  Grid,  1.3.4,  1.3.9,  1.3.23, 
3.2.9 

Screen  Grid,  3.2.3 
Interelectrode  Leakage,  1.3,14 
Gas,  1.3.9,  3.2.9 
Control  Grid  Emission,  1,3.18 
Cathode,  Thermionic  Instability, 
1.3.37 


Dissipation 

Plate,  2.1,  3.2.4 

Screen  Grid,  2.1,  3.2.3,  3.2.8 


Miscellaneous 


Pulse  Operation,  3.2.19 
Shielding,  3.2.4 
Intermittent  Operation,  3.2.13 
Triode  Connection,  3,2.20 
Electron  Coupling  Effects,  1,3.44 
Miscrophonics,  1.3.56,  3.2.23 


3.54.13  SPECIAL  OPERATING  CONSIDERATIONS. 

3.54.14  Specification  for  this  type  provides  some  degree  of  assurance  initially  and 
on  life,  of  satisfactory  performance  in  low-power  applications  through  a  power- 
output  requirement  of  6.3  milliwatts  initial  and  4.5  milliwatts  life  test  endpoint, 
under  test  condition  voltages  with  a  signal  voltage  of  0.9  volts,  Rgl  =  5.0  Megohm 
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and  Rp  =  0.2  Megohm.  Specification  for  this  type  cautions  against  its  use  in  series 
filament  circuits. 

3.54.15  VARIABILITY  01  CHARACTERISTICS. 

3.54.16  The  following  charts  show  the  variation  which  must  be  expected  among  in¬ 
dividual  tubes.  The  variability  boundaries  were  determined  from  the  acceptance 
limits  given  on  the  specification. 

3.54.17  Figure  3-339  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN -6088  as  defined  by  M1L-E  -1/694  dated  3  May  1954. 

3.54.18  Figure  3-340  presents  the  limit  behavior  of  plate  transfer  data  for  JAN- 
6088  as  defined  by  MIL-E -1/694  dated  3  May  1954. 

3.54.19  DESIGN  CENTER  CHARACTERISTICS. 

3.54.20  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 

3.54.21  Figure  3-341  presents  the  static  plate  characteristics  of  JAN-6088. 


Figure  3-338.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-6088; 
Permissible  Area  of  Operation 
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PLATE  3R  SCREEN  CURRENT  IN  MILL  IAMPERES 


Figure  3-341.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-6088 
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SECTION  55 


TUBE  TYPE  JAN-6111 


3.55  DESCRIPTION. 

3.55.1  The  JAN-6111  1/  is  an  8-lead,  button-  base,  subminiature  twin  tnode  having 
a  design  center  amplification  factor  of  20,  and  transconductance  of  5000.  This  type 
lias  been  used  successfully  in  a  variety  of  amplifier  applications,  including  pulse 
circuits. 

3.55.2  ELECTRICAL.  Electrical  characteristics  are  as  follows: 


Heater  Voltage . 6.3V 

Heater  Current,  Design  Center  .  300  mA 

Cathode  . . . Coated  Unipotential 

3.55.3  MOUNTING.  Not  specified. 


-“H  dia.  k 


4-. 002 

0,7 -.00.  dia 


f  DIMENSIONS 

A  MAX. 

i 

DIAMETER 

MAX. 

HMZ 

:tql.  g 

_L2Z4_ 

1.0/5 

.400 

TINNED  WITHIN 
.050  0«  LESS  OF 
THE  GLASS  PRESS 


BASE  SUB- 
-MINIATURE 
8  PIN  WITH 
LONG  LEADS 

’ol7-:°oSf 

DIAMETER 


*  ******  MAT  TO  lull  TOP-UNI  AS  DETERMINED  IT  RING  GAGE  OF  .310  ±  .001. 

*  ICAO  DIAMETER  TOLERANCE  SHAU  OOVWN  lETWEEN  .CM  FROM  THE  GLASS  TO  .230  FROM  THE  GLASS 

**  AITERNADVE  l!AD  LENGTH  SHAU  M  .200  ±  .015  WHIN  CUT  LEADS  ARE  REQUIRED  ET  HOTUMVfM* ** 
CONTRACT  OR  TSS.  CUT  LEADS  SHALL  IE  ESSENTIALLY  SQUARE  CUT  AND  THE  S 

It  .003  INCREASE  OVER  THE  ACTUAL  LEAD  DIAMETER,  ,Ut*  ^AU 

Figure  3-342.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN-6111 


1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
MIL-E-2/189B  dated  23  August  1955. 
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3.55.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.55.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage  . 6.3  ±  0.3  V 

Plate  Voltage,  Maximum . .  165  Vdc 

Reference  MIL-E-1C  Section  6. 5. 1.1  Plate  Voltage 

Grid  Voltage,  Maximum  . 0  Vdc 

Grid  Voltage,  Minimum  . -55  Vdc 

Heater -Cathode  Voltage  .  200  v 

Grid  Series  Resistance  + . 1.1  Meg 

**  Plate  Current . 22  mAdc 

*  Grid  Current . 5.5  mAdc 

Plate  Dissipation  . 0.95  W 

Bulb  Temperature  . +220°C 

Altitude  Rating  .  60,000  ft 

3.55.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.55.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage,  Ef . . . 6.3  V 

Plate  Voltage,  Eb  . 100  Vdc 

Cathode  Resistance .  220  ohms 

Plate  Current,  lb  . 8.5  mAdc 

Transconductance,  Sm . 5000  umhos 

Amplification  Factor,  Mu . 20 


3.55.8  ACCEPTANCE  TEST  LIMITS 

3.55.9  Table  3-92  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include  all  the  properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E-1/189B  dated  23  August  1955  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  in  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Desimn  Center  Character¬ 
istics,  unless  otherwise  indicated. 

3.55.10  APPLICATION. 

3.55.11  Figure  3-343  shows  the  permissible  operating  area  for  JAN-6111  as  de¬ 
fined  by  the  ratings  in  MIL-E -1/1 89B  dated  23  August  1955.  A  discussion  of  the 
permissible  operating  area  for  triodes  may  be  found  in  paragraph  3,1.2. 


*  No  test  of  operation  at  this  rating  exists  in  the  specification, 

**  Difficulty  may  be  encountered  if  this  t.ibe  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current. 
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TABLE  3-92.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6111 


MEASUREMENT 

LIM 

ITS 

UNITS 

PROPERTY 

CONDITIONS 

INITIAL 

LIFE  TF.ST 

MIN 

MAX 

Heater  Current  If 

280 

320 

276 

328 

m  A 

Transronductance 

(1)  Sm 

4100 

5900 

— 

— 

umhos 

Change  in  a  Sm 

individuals  t 

Transconductance  Sm 
(2)  A  El 

■ 

— 

— 

20 

II 

A 

15 

— 

.5 

fr 

( 

Amp!  if  ical  ion 

Factor  Mu 

17 

23 

— 

— 

(v 

A 

Plate  Current  (1)  II) 

6.0 

11.0 

— 

— 

mAdc 

Plate  Current  (2)  IIj 

Ec  -  -9.0Vdc 

— 

100 

— 

— 

uAdc 

Plate  Current  (1 )  Ii) 

Rk  -  0  ohms 

2.0 

— 

mAdc 

Ditlerence  between 

sections 

Pulse  Emission  Is 

El  =  6.0  V; 
e  pulse  =50\ 
ip  -25u  see; 
prr=  200  pps 

200 

n>a 

Capacitance  (No  shield) 

Cgp'sect  ion 

Ef  =  0 

5.2 

1.8 

— 

— 

uuf 

Cin  sect  ion 

Ef  -  0 

1.4 

2.4 

— 

uuf 

(’out  section  1 

Ef  =  0 

mm 

0.36 

— 

— 

uuf 

(’out  section  2 

Ef  =  0 

ill 

0,42 

— 

— 

uuf 

Cgg 

Ef=  0 

111 

0.011 

— 

— 

uuf 

Cpp 

Ef=  0 

— 

0.50 

— 

UI’j 

Grid  Current  Ic 

Rg  =  1.0  Men 

0 

-0.3 

0 

-0.9 

uAdc 

Grid  Emission  Ic 

Ef  -  7.5Vdc 

Ec  =  -9.0Vde 

Rk  =  0;  Rg  =  1 . 0 

0 

-0.5 

—  —  ~ 

uAdc 

Meg 

Heater- Cathode  Ihk 

Ehk  ---  ■+  lOOVde 

— 

5.0 

10.0 

WEM 

Leaka  ge  Ihk 

Ehk  =-100  Vdc 

— 

-5.0 

— 

-10.0 

warn 

Insulation  of  R(g-all) 

g-all;  Eg  --100 

100 

— 

50 

— 

Meg 

Electrodes  R(p-all) 

Vdc;  p-all;  Ep  = 
-300  Vdc 

100 

50 

Meg 
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3.55.12  Table  3-93  lists  general  considerations  lor  the  application  of  this  type. 
The  numbers  refer  to  applicable  paragraphs  of  this  Manual. 

TABLE  3-93.  APPLICATION  PRECAUTIONS  FOR  JAN -61 11 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater -Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  i.3.20,  3.1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Fixed,  1.3.8,  2.1.3,  3.1.4 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4, 
3.1.15 

Resistance 

Control  Gric.  ries,  1.3.9,  1.3.19, 
1.3.22,  1.3,23  .1.13 

Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35, 

2.1.3,  3.1.12 

Dissipation 

Plate,  2.1,  3.1.5 


Current 


Control  Grid,  1  3.4,  1.3.9,  1.3.23, 
3.1.3 

Plate,  Low,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cross  Currents,  in  Multisiructure 
Tubes,  1.3.28 

Cathode,  Thermionic  Instabi’ity, 
1.3.37 


Temperature 

Bulb  and  Environmental,  3.1.5 

Miscellaneous 

Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3.56,  3.1.13 


3.55.13  In  addition  to  the  considerations  noted  above,  JAN -6111 ,  as  reflected  in 
Specitication  MIL-E-1/189B,  provides  additional  assurance  of  pulse  operation,  ini¬ 
tially  at  least,  by  an  acceptance  test  requirement  of  300  rna  minimum  peak  plate 
current  with  pulse  voltage  applied, 

3.55.14  VARIABILITY  OF  JAN-6111  CHARACTERISTICS. 

3.55.15  The  following  charts  show  the  variation  which  must  be  expected  among  in¬ 
dividual  tubes.  The  variability  boundaries  were  determined  from  the  acceptance 
limits  given  on  the  specification. 

3.55.16  Figure  3-344  presents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-6J11  as  defined  by  MIL-E-1/189B  dated  23  Auguut  1955. 

3.55.17  Figure  3-345  presents  the  limit  behavior  of  transfer  data  for  JAN-6111  as 
defined  by  MIL-E-1/189B  dated  23  August  1955. 
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3,55.18  DESIGN  CENTER  CHARACTERISTICS. 


3.55.19  T1  ''se  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 

3.55.20  Figure  3-346  presents  the  static  plate  characteristics  of  JAN-6111. 

3.55.21  Figures  3-347  and  3-348  present  the  typ.cal  •'cate  transfer  data  for  JAN- 
6111. 


Figure  3-343.  Typical  Characteristics  of  Tube  Type  JAN-6111 
Permissible  Area  of  Operation 
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Figure  3-345.  Limit  Behavior  of  Tube  Type  JAN-6111;  Variability  of  lb 
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NUMBER  ONE  GRID  VOLTAGE  IN  VOLTS 

Figure  3-347.  Typical  Plate  Transfer  Characteristic  of  Tube  Type 

JAN -61 11 
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PLATE  CURRENT  IN  MILLIAMPERES 


plate  resistance 


E  b  ^  100  VOLTS 
Ef  1  6.3  VOLTS 


i30  *,000 


1 

-i _ 

Sm  / 

f - 

— 

- - 

& 

/ 

A 

- <- 

. 

C 

25  5,000  :i 

3  * 


20  a  4,000  J 
o  r 


t  o 

Jp  ° 

*  «0 

15  <  3,000  3 


-6  -5  -  4  - - r~ - 1 - J0  0 

3  “2  -/  0 

number  one  g-'0  voltage  in  volts 

Figure  3-348.  Typical  Sm,  Rp  aud  u  CharacterisUcs  o(  Tube  Type  JAN-6111 
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SECTION  56 


TUBE  TYPE  JAN-6112 


3.56  DESCRIPTION. 

3.56.1  The  JAN-6112  1/  is  an  8-lesd,  button-  base  subminiature  twin  triode  having 
a  design  center  Mu  of  70,  The  JAN-6112  has  given  satisfactory  service  in  audio¬ 
frequency  amplifier  and  phase  inverter  service. 

3.56.2  ELECTRICAL.  Electrical  characteristics  are  as  follows: 

Heater  Voltage . 6.3  V 

Heater  Current,  Design  Center .  300  mA 

Cathode  . Coated  Unipotential 

3.56.1  MOUNTING.  Not  specified. 


_,_+.002n,4 
®  7  -  .001  ®  ^ 


[  DIMENSIONS  1 

A  MAX. 

|  L/MVTVA.  1  Ml 

m. 

TOL  £]  max. 

AU  DIMENSIONS  IN  INCHES 


TINNED  WITHIN 
.050  ON  LESS  OF 
THE  vLASS  PRESS 


DIA. 

A 

— 

r 1 

T3 

r  i 

m 

i 

i 

_ » 

v  1 

\ 

z 

5  * 

-JIM 

r* 

i  i 

#  : 

* 

_L 

BASE  SUB- 
NIATURE 
B  PIN  WITH 
LONG  LEADS 

qiv+.002 
017 -.001 
DIAMETER 


#  measure  from  rase  seat  to  ruu  tor -line  as  determined  it  RING  GAGE  OF  .210  ±  .001. 

*  LEAD  DIAMETER  TOLERANCE  SHALL  OOVftN  SfTWHN  .0S0  FROM  THE  GLASS  TO  ISO  FROM  THt  OIAS3 

*•  ALTERNATIVE  LEAD  LENGTH  SHAU.  K  JOC  ±  .013  WHEN  CUT  LEADS  ARE  REQUIRED  IV  PROCUREMENT 
CONTRACT  OR  TSS.  CUT  LEADS  SMALL  K  ESSENT1AUV  SQUARE  CUT  AND  THE  MAXIMUM  SURE  SHAU 
IE  .003  INCREASE  OYER  THE  ACTUAL  LEAD  DIAMETER. 

Figure  3-349.  Outline  Drawing  and  Base  Diagram  of  Tube  Type  JAN -61 12 

1/  The  values  and  specification  comments  presented  in  this  section  are  related  to 
-  MIL-E-1/190B  dated  5  Augus'  1955. 
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3.56.4  RATINGS,  ABSOLUTE  SYSTEM. 

3.56.5  The  absolute  system  ratings  are  as  follows: 


Heater  Voltage .  6.3  ±  0.3  V 

Plate  Voltage  . 165  Vdc 

Reference  M3L-E-1C  Section  6. 5. 1.1  Plate  Voltage 

Grid  Voltage,  Maximum . 0  Vdc 

Grid  Voltage,  Minimum . -55  Vdc 

Heater -Cathode  Voltage .  200  v 

Grid  Series  Resistance . 1.1  Meg 

**  Plate  Current  . 3.3  mAdc 

Plate  Dissipation . 10  W 

Bulb  Temperature .  +220°C 

Altitude  Rating .  60,000  ft 

3.56.6  TEST  CONDITIONS  AND  DESIGN  CENTER  CHARACTERISTICS. 

3.56.7  Test  conditions  and  design  center  characteristics  are  as  follows: 

Heater  Voltage  El  . 6.3  V 

Plate  Voltage,  Eb  .  100  Vdc 

Heater -Cathode  Voltage,  Ehk  . 0  v 

Cathode  Resistance,  hk . 1500  ohms 

Heater  Current,  If . 30C  oiA 

Transconductance,  Sm  . 1800  umhoa 

Amplification  Factor,  Mu  . 70 


3.56.8  ACCEPTANCE  TEST  LIMITS. 

3.56.9  Table  3-94  summarizes  certain  salient  requirements  set  forth  by  the  speci¬ 
fication  for  which  acceptance  test  limits  exist.  This  table  is  in  no  wise  intended  to 
include alllhe properties  for  which  measurement  limits  are  provided.  Specification 
MIL-E -1/190  B  daled  5  August  1955  should  be  referenced  to  determine  further  as¬ 
surance  of  satisfactory  operation  In  any  specific  application.  Measurement  con¬ 
ditions  are  the  same  as  stated  under  Test  Conditions  and  Design  Center  Character¬ 
istics,  unless  otherwise  indicated. 

3.56.10  APPLICATION. 

3.56.11  Figure  3-350  shows  the  permissible  operating  area  for  JAN-6112  as  de¬ 
fined  by  the  ratings  in  MIL-E -1/190B  dated  5  August  1955.  A  discusslo.i  of  the 
permissible  operating  area  for  triodes  may  be  found  in  paragraph  '3.  1.2. 


**  Difficulty  may  be  encountered  if  this  tube  is  operated  for  long  periods  of  time 
with  very  small  values  of  cathode  current.  No  specification  assurance  of  life 
exists  under  conditions  of  cathode  current  approaching  the  maximum. 
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TABLE  3-94.  ACCEPTANCE  TEST  LIMITS  OF  JAN-6112 


MEASUREMENT 

LIMITS 

CON  OPTIONS 

INITIAL  1 

LIFE  TEST  1 

UNITS 

FKUr'iLn.  i  i 

MIN 

MAX 

MIN 

MAX 

Heater  Current 

If 

280 

320 

276 

328 

mA 

Transconductance 

(1) 

Sm 

1500 

2100 

— 

... 

umhos 

Sm 

_ 

25 

% 

Change  in  a 

individuals  t 

■ 

Transconductance 
(2)  A 

Sm 

Ef 

1 

15 

— 

15 

% 

Amplification 

Mu 

60 

80 

— 

-  -  “ 

Factor 

Vac 

AC  Amplification 

Ep 

Ebb  =  lOOVdc; 

Ecc  =  0;  Esig  •- 
0.2  Vac;  Rk  =  0 

8.0 

Plate  Current  (l) 

lb 

0.50 

1.10 

— 

— 

mAdc 

Plate  Current  (2) 

lb 

Ec  =  -2.8  Vdc; 

Rk  0 

— 

50 

uAdc 

Capacitance  Cgp 

(without  shield  Cin 
Section  1  -  Cout 

Section  2  -  Cout 

Cgg 

Cpp 

Ef  =  0 

Ef  =  0 

Ef  =  0 

Ef  =  0 

Ef  =  0 

Ef  =  0 

1.20 

2.10 

0.30 

0.35 

0.014 

0.80 

*■  **  * 

— 

uuf 

uuf 

uuf 

uuf 

uuf 

uuf 

Grid  Current 

Ic 

Eb  =  150;Ec  *  0 

Rk  =820;  Rg  =  1.0 

0 

-0.3 

0 

-0.9 

uAdc 

Meg 

Grid  Emission 

Ic 

Ef  =  7.5  V; 

Ec  =  -4.0Vdc 

Eb  =  150  Vdc,  Rk= 
0;  Rg  =  1.0  Meg 

0 

-0.5 

uAdc 

Heater- Cathode 
Leakage 

Ihk 

Ihk 

Ehk  =  +100Vdc 
Ehk=  -lOOVdc 

— 

5.0 

-5.0 

— 

10 

-10 

uAdc 

uAdc 

Insulation  of  R(g-all) 

Eg-all  —  lOOVdc 

100 

— 

50 

— 

Meg 

Meg 

Electrodes  R(p 

-all) 

Ep-all  -300  Vdc 

100 

50 
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3.56.12  Tuble  3-95  lists  general  considerations  for  the  application  of  this  type. 
The  numbers  refer  to  the  applicable  paragraphs  of  this  Manual. 

TABLE  3-95.  APPLICATION  PRECAUTIONS  FOR  JAN-6112 


Voltages 

Heater,  1.3.8,  1.3.17,  1.3.22,  1.3.27, 
1.3.37,  1.3.51,  1.3.55,  3.1.11 
Heater-Cathode,  1.3.30 
Plate: 

High,  3.1.8 
Low,  3.1.15 

AC  Operation,  ,3.20,  3,1.10 
28  Volt,  3.1.15 
Control  Grid  Bias: 

Low,  1.3.4,  1.3.9,  3.1.3 
Cathode,  2.1.3,  3.1.12 
Fixed,  1.3.7,  2.1.3,  3.1.4 
Positive  Grid  Region,  3.1.14 
Contact  Potential,  1.3.4,  3.1.4,  3.1.15 

Resistance 

Control  Grid  Series,  1.3.9,  1.3.19, 
1.3,22,  1.3.23,  3.1.13 
Cathode  Interface,  1.3.50,  3.1.9 
Cathode,  1.3.33,  1.3.34,  1.3.35,  2.1.3 
3.1.12 

Dissipation 
Plate,  2.1,  3.1.5 


Current 


Control  Grid,  1.3.4,  1.3.9,  1.3.23, 
3.1.3 

Plate,  l  ow,  1.3.50,  3.1.4,  3.1.9 
Interelectrode  Leakage,  1.3.14 
Gas,  1.3.9,  3.1.3 
Control  Grid  Emission,  1.3.18 
Cross  Currents  in  Multistructure 
Tubes,  1.3.28 

Cathode,  Thermionic  Instability, 
1.3.? 7 


Temperature 

Bulb  and  Environmental,  3.1.5 

Miscellaneous 

Pulse  Operation,  3.1.14 
Shielding,  3.1.5 
Intermittent  Operation,  3.1.9 
Electron  Coupling  Effects,  1.3.44 
Microphonics,  1.3. 56,  1.3.16 


3.56.13  In  addition  to  the  considerations  noted  above,  JAN-6112  as  reflected  in 
Specification  MIL-E-1/190B  provides  limited  assurance  of  operation  in  the  low 
plate -voltage,  low  plate-current  region  by  an  acceptance  test  for  ac  amplification 
using  grid  leak  bias;  100  volt  plate  supply  and  0.5  megohm  plate  load  resistance. 
In  this  region  any  operation  other  than  that  described  above  must  be  questioned, 
since  most  tube  properties  are  not  assured  in  the  low -current  and  zero-bias  regions. 

3.5  J.  14  V/  R7A HI  LIT  Y  OF  CHARACTERISTICS. 

v  r.e  15  The  following  charts  show  the  variation  which  must  be  expected  between  in- 
u;r  uul  tubeu.  The  variability  boundaries  were  determined  from  the  acceptance 
,Jr‘  given  on  the  specification. 
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3.56.16  Figure  3-351  oresents  the  limit  behavior  of  static  plate  characteristics  for 
JAN-6112  as  defined  by  MIL-E-1/19QB  dated  5  August  1955 

3.56.17  Figure  3-352  presents  the  limit  behavior  of  transfer  data  for  JAN -61 12  as 
defined  by  MIL-E-1/190B  dated  5  August  1955. 


;  »gure  3-350.  Typical  Sialic  Plate  Characteristics  of  Tube  Type  JAN-6112; 

Permissible  Area  of  Opeiut  ion 


Plate  votuae  in  voitt 

Figure  3-351.  Limit  Behavior  of  Tube  Type  JAN-6112  Static  Plate  Data; 

Variability  of  lb 
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Fig-.re  3-352.  Limit  Behavior  of  Tube  Type  JAN-6112  Transfer  Data 

Variability  of  lb 
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0.56.18  DESIGN  CENTER  CHARACTERISTICS. 


3.56.19  These  typical  curves  have  been  obtained  from  data  published  by  the  origi¬ 
nal  RETMA  registrant  of  this  type. 

3.56.20  Figure  3-353  presents  the  static  plate  characteristics  of  JaN-6112. 

3.56.21  Figure  3-354  and  355  present  the  typical  plate  transfer  data  for  JAN-6112, 
and  Rp,  Sm  and  u  Characteristics. 


Figure  3-353.  Typical  Static  Plate  Characteristics  of  Tube  Type  JAN-6112 
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GRID  VOLTAGE  IN  VOLTS 

Figure  3-354.  Typical  Plate  Transfer  Characteristic  of  Tube 

Type  JAN-6112 

3-421 
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PLATE  CURRENT  IN  MILLIAMPERES 


PLATE  RESISTANCE  r p  IN  KILOHMS 
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Eb  *  100  VOLTS 
Ef  »  61  VOLTS 


GRID  VOLTAGE  IN  VOLTS 

t  -pire  ?  356,  Typical  Sm,  Rp  and  u  Characteristics  of  JAN-6112 
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TRANSCONDUCTANCE  l$m)  IN  KUNDREOS  OF  u  MHOS 


PART  IV 


PROPERTY  BEHAVIOR 
4.  COMPONENT  STABILITY. 

4.01  LIFE  TEST  DISTRIBUTION  CURVES.  Initial  interchangeability  alone  is  not 
sufficient  to  guarantee  a  satisfactory  equipment  design.  The  equipment  designer 
must  take  into  account  not  only  the  initial  variability  of  tube  properties  but  also  the 
stability  of  tube  characteristics  under  the  anticipated  environmental  stresses.  It  is 
not  sufficient  to  design  an  equipment  which  will  function  properly  the  first  few  hours 
after  it  has  been  installed.  Some  equipments  are  called  upon  to  give  trouble-free 
operation  for  hundreds  and  even  thousands  of  hours,  as  in  the  case  of  fixed-station 
installations.  Consequently  any  design,  to  be  reliable,  must  take  into  account  both  the 
variability  and  the  stability  of  its  integral  components,  throughout  their  operation 
life.  The  Life  Test  distribution  curves  presented  in  this  part,  for  tube  types  included 
in  Part  m,  show  the  initial  distributions  of  essential  properties  and  the  observed 
change  with  life  of  the  average  and  spread  of  these  distributions. 

4.02  The  empirical  nature  of  these  distributions  sets  them  apart  from  the  'assur¬ 
ances  calculable  from  the  specification.  The  curves  represent  only  an  estimate  of 
the  product  description  for  a  certain  procure  i^ent  period.  The  equipment  designer 
should  therefore  view  each  curve  as  typical  of  the  behavior  of  a  group  of  tubeB.  The 
recurrence  of  these  patterns  in  future  procurement  can  be  predicted  only  to  the  ex¬ 
tent  indicated  by  the  specification  limits  shown  on  the  individual  drawing  and  by 
knowledge  of  the  natural  processes  at  work  --  which,  for  example,  cause  a  decay 
rather  than  an  increase  in  average  value,  etc. 

4.03  MEASUREMENT  4ND  AGING  CONDITIONS.  The  measurement  and  aging  con¬ 
ditions  are  those  set  forth  in  the  applicable  specification.  Estimation  of  property 
behavior  under  environmental  and  operating  stresses  other  than  those  specified 
should  be  approached  with  extreme  caution. 

4.04  DISTRIBUTION  SAMPLING.  Each  distribution  curve  or  histogram  represents 
data  from  a  small  sample  of  tubes  manufactured  during  the  period  indicated  on  each 
chart.  This  sample  may  be  as  small  as  three  tubes  per  lot  or  as  large  as  20  tubes 
per  lot,  depending  upon  the  tube  type  and  its  production  rate.  Many  lots  may  be  pro¬ 
duced  er  "h  year  or  very  few  as  the  case  may  be.  The  data  presented  here  was,  in 
the  nuu.  drawn  from  randomly  selected  lots  from  each  manufacturer  of  the  tube 
type,  unifo'-mly  chosen  to  cover  his  period  of  manufacture  during  the  recent  calendar 
year.  The  total  sample  size  and  the  number  of  manufacturers  contributing  data  are 
indicated  for  each  plot. 

4.05  VERTICAL  SCALE  OF  PLOTS.  The  vertical  scale  of  the  plots  was  deliberately 
omitted,  since  the  sample  size  does  not  warrant  strict  interpretation.  The  general 
shape  of  the  curves  is  presented  solely  to  serve  as  an  eatimatoi  '-i  w?”t  might  be 
encountered  in  actual  practice. 
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SECTION  1 


PROPERTY  BEHAVIOR  FOR  JAN-1AD4 

4.1  DISTRIBUTION  CURVES. 

4.1.1  The  distribution  curves  below  are  based  upon  data  from  190  tubes  life-tested 
by  one  manufacturer  of  the  type  during  the  period  of  July  1953  through  November 
1955.  The  specification  limits  shown  are  taken  from  MIL-E -1/2GA  dated  July  9, 
1953.  Only  data  from  lots  accepted  by  the  specification  is  used.  Each  distribution 
curve  includes  data  from  all  tubes  still  operative  at  the  time  associated  with  that 
curve. 


$  tarn  SOB  HOUt  HOOt 
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Figure  4-1.  Distribution  of  Transconductance  for  JAN -1  AIM 
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4.1.2  The  distribution  curves  below  are  based  upon  data  from  190  tubes  life -tested 
by  one  manufacturer  of  the  type  during  the  period  of  July  1953  through  November 
1955.  The  specification  limits  shown  are  taken  from  M1L-E-1/20A  dated  July  9, 
1953.  Only  data  from  lots  accepted  by  the  specification  is  used.  Each  distribution 
curve  includes  data  from  all  tubes  utill  operative  at  the  time  associated  with  that 
curve . 


Figure  4-2.  Distribution  of  Plate  Current  for  JAN-1AD4 
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SECTION  2 


PROPERTY  BEHAVIOR  FOR  JAN-2E30 
4.2  DISTRIBUTION  CURVES. 

4.2.1  The  distribution  curves  below  are  based  upon  50  tubes  (10  lots)  life-tested 
1  manufacturer  of  the  type  during  the  year  1955.  The  specification  limits  shown  ; 
taken  from  MIL-E -1/33  dated  5  February  1953.  Only  data  from  lots  accepted  by  : 
specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes  still  c 
erative  at  the  time  associated  with  that  curve. 
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Figure  4-3.  Distribution  of  'ransconductance  for  JAN-3E30 
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4.2.2  The  distribution  curves  below  are  based:  upon  SO  tubes  (10  lots)  life-tested  by 
1  manufacturer  of  the  type  during  the  year  1955,  The  specification  limits  shown  are 
taken  from  MIL -E -1/32  dated  5  Februaty  1953.  Only  data  from  lots  accepted  by  the 
specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes  still  op¬ 
erative  at  the  time  associated  with  that  curve. 

t 
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Fi-mre  4-4.  Distribution  of  Plate  Current  for  JAN-2E30 
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4.2.3  The  distribution  curves  below  are  based  upon  50  tubes  (10  lots)  life-tested  by 
1  manufacturer  of  the  type  during  the  year  1955.  The  specification  limits  shown 
are  taken  from  MlL-E-l/32  dated  5  February  1953.  Only  data  horn  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes 
still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-5.  Distribution  of  Operation  Screen  Current  for  JAN-2E30 
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SECTION  3 


&y 

h 

id  PROPERTY  BEHAVIOR  FOR  JAN-3A5 

!S 

|  4.3  DISTRIBUTION  CURVES. 

4.3.1  The  distribution  curves  below  are  based  upon  110  tubes  (22  lots)  life-tested  bj 
1  one  manufacturer  of  the  type  during  the  year  1955,  The  specification  limits  shown 

are  taken  from  MIL-E-1/33A  dated  14  January  1954.  Only  data  from  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes  still 
operative  at  the  time  associated  with  that  curve. 
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Figure  4-6.  Distribution  of  Transconductance  for  JAN-3A5 
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4.3.2  rhe  distribution  curves  below  are  baaed  upon  110  tubes  (22  lots)  life-tested  by 
one  manufacturer  of  the  type  during  the  year  1955.  ■  The  specification  limits  shown 
are  taken  from  M1L-E-1/33A  dated  14  January  1954.  Only  data  from  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  Includes  data  from  all  tubes 
still  operative  at  the  time  associated  with  that  curve. 


Figure  4-7.  Distribution  of  Plate  Current  for  JAN-3A5 
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SECTION  4 


PROPERTY  BEHAVIOR  FOR  JAN-3B4 
4.4  DISTRIBUTION  CURVES. 

4.4.1  The  distribution  curves  below  are  based  upon  30  tubes  (6  lots)  life-tested  by 
one  manufacturer  of  the  type  during  the  latter  months  of  1955.  The  specification 
limits  shown  are  taken  from  MIL-E-1/34B  dated  17  December  1954.  Only  data  from 
lots  accepted  by  the  specification  is  used.  Each  distribution  curve  includes  data  from 
all  tubes  still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-8.  Distribution  of  Transconductance  for  JAN-3B* 
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4.4.2  The  distribution  curves  below  are  based  upon  30  tubes  (6  lots)  life-tested  by 
one  manufacturer  of  the  type  during  th  latter  months  of  1955.  The  specification 
limits  shown  are  taken  from  MIL-E-1/34B  dated  17  December  1954.  Only  data  from 
lots  accepted  by  the  specification  is  used.  Each  distribution  curve  includes  data  from 
all  tubes  still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-9.  Distribution  of  Plate  Current  for  JAN-3B4 
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4.4.3  The  distribution  curves  below  are  based  upon  30  tubes  (6  lots)  life-tested  by 
one  manufacturer  of  the  type  during  the  latter  months  of  1955.  The  specification 
limits  shown  are  taken  from  MIL-E  -1/34  B  dated  17  December  1954.  Only  data  from 
lots  accepted  by  the  specification  is  used.  Each  distribution  curve  includes  data 
from  all  tubes  still  operative  at  the  time  associated  with  that  curve. 


Figure  4-10.  Distribution  of  Operations  Screen  Grid  Current  for  JAN-3B4 
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SECTION  5 


PROPERTY  BEHAVIOR  FOR  JAN-5R4WGA 
4.5  DISTRIBUTION  CURVES. 

4.5,1  The  distribution  curves  briow  are  based  upon  124  tubes  life -tested  by  one 
manufacturer  of  the  type  during  the  year  of  1955.  The  specification  limits  shown 
are  taken  from  MIL-E-1/116A  dated  4  March  1954.  Only  data  from  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes 
still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-11.  Distribution  of  Emission  Current  for  JAN-5R4WGA 
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4.5,2  The  distribution  curves  below  are  based  upon  124  tubes  life -tested  by  one 
manufacturer  of  the  type  during  the  year  of  1-955.  The  specification  limits  shown 
are  taken  from  MIL-E-1/116A  dated  4  March  1954.  Only  data  from  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes 
still  operative  at  the  time  associated  with  that  curve. 


Figure  4-12.  Distribution  of  Operation  Current  (2)  for  JAN-5R4WGA 
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SECTION  6 


PROPERTY  BEHAVIOR  FOR  JAN-5Y3WGTA 
4.6  DISTRIBUTION  CURVES. 

4.6,1  The  distribution  curves  below  are  based  upon  198  tubes  life -tested  by  one 
manufacturer  of  this  type  during  the  period  of  September  1954  through  February 
1955.  Only  data  on  lots  accepted  by  the  specification  is  included.  Tube  failures 
within  the  accepted  lots  are  included  in  the  distribution  curves.  The  specification 
limits  shown  are  taken  from  M1L-E-1/44A  dated  14  January  1954. 


Figure  4-13,  Distribution  of  Operation  Current  for  JAN-5Y3WGTA 
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SECTION  7 


PROPERTY  BEHAVIOR  FOR  JAN-6AG7 
4.7  DISTRIBUTION  CURVES. 

4.7.1  Thr  distribution  curves  below  are  based  upon  210  tubes  life-tested  by  two 
manufacturers  ol  the  type  during  the  period  from  December  1954  through  November 
1955.  The  specification  limits  shown  are  taken  from  MIL-E-1/45A  dated  30  March 
1953.  Only  data  from  lots  accepted  by  the  specification  is  used.  Each  distribution 
curve  includes  data  from  all  tubes  still  operative  at  the  time  associated  with  that 
curve. 


Figure  4-14.  Distribution  of  Power  Output  for  JAN-6AG7 
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4.7.2  The  distribution  curves  below  are  based  upon  210  tubes  liie-tested  by  two 
manufacturers  of  the  type  during  the  period  from  December  1954  through  November 
1955.  The  specification  limits  shown  are  taken  from  MIL-E-1/45A  dated  30  March 
1953.  Only  data  from  lots  accepted  by  the  specification  is  used.  Each  distribution 
curve  includes  data  from  all  tubes  still  operative  at  the  time  associated  with  that 
curve. 
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Figure  4-15.  Distribution  of  Plate  Current  for  JAN-6AG7 
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SECTION  8 


PROPERTY  BEHAVIOR  FOR  JAN-6L6WGB 
4.8  DISTRIBUTION  CURVES. 

4.8.1  The  distribution  curves  below  are  based  upon  250  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  period  of  November  1954  through  October  1955. 
The  specification  limits  shown  are  taken  from  MIL -E -1/197  dated  20  May  1953. 
Only  data  from  lots  accepted  by  the  specification  is  used.  Each  distribution  curve 
includes  data  from  all  tubes  still  operative  at  the  time  associated  with  that  curve. 


0  HOW  XX  MOW  HOUI 

Oi3'»!»U7IOh  (MST»l»UtiO«  DiSiCBVTJO*.' 


Figure  4-16.  Distribution  of  Power  Output  for  JAN-6L6WGB 
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4.8.2  The  distribution  curves  below  are  based  upon  250  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  period  of  No  v  eta  be  r  1954  through  October  1955 
The  specification  limits  shown  are  taken  from  MJL-E -1/197  dated  20  May  1953. 
Only  data  from  lots  accepted  by  the  specification  is  used.  Each  distribution  curve 
includes  data  from  all  tubes  still  operative  at  the  time  associated  with  that  curve. 


Figure  4-17.  Distribution  of  Plate  Current  for  JAN-6L6WGB 
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4.8.3  The  distribution  curves  below  are  based  upon  250  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  period  of  November  1954  throuL  '\  October  1955. 
The  specification  limits  shown  are  taken  from  MIL-E -1/197  dated  20  May  1953. 
Only  data  from  lots  accepted  by  the  specification  is  used.  Each  distribution  curve 
includes  data  from  all  tubes  still  operative  at  the  time  associated  with  that  curve. 


Figure  4-18,  Distribution  of  Screen  Grid  Current  for  JAN-6L6WGB 
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SECTION  9 


PROPERTY  BEHAVIOR  FOR  JAN-5636 
4.9  DISTRIBUTION  CURVES. 

4.9.1  The  distribution  curres  oelow  are  based  upon  600  tubes  life-tested  by  two 
manufacturers  of  the  type  during  the  period  of  June  1955  through  December  1955. 
The  specification  limits  shown  are  taken  from  MIL-E-1/168C  dated  23  June  1955. 
Only  data  from  lots  accepted  by  the  specification  is  used.  Each  distribution  curve 
includes  data  from  all  tubes  still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-19.  Distribution  of  Transconductance  for  JAN-5636 
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4.9.2  The  distribution  curves  below  are  b*.^ed  upon  600  1  Ex  /fa- -tested  by  two 
manufacturers  of  the  type  during  the  period  of  June  1055  tk  mu?.*  rucember  1955. 
The  specification  limits  shown  are  taken  from  MJL-E-1,  168C  da.cKi  iJ3  June  1955. 
Only  data  from  lots  accepted  by  the  specification  is  used.  Eacii  distribution  curve 
includes  data  from  all  tubes  still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-20.  Distribution  of  Plate  Current  for  JAN-5636 
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4,9.3  The  distribution  curves  'clew  e  based  upon  600  tubes  life-tested  by  two 
manufacturer1'  >f  ti.e  type  during  the  period  of  June  1955  through  December  1955. 
The  specific* 1  jn  limits  shewn  are  taken  'rotu  MIL-E-1/168C  dated  23  June  1955. 
Only  data  ' lots  accepted  by  tne  spe-Tication  is  used.  Each  distribution  curve 
includes  »t<ia  from  all  tubvr  t*.  1-  { the  time  associated  with  that  curve. 
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Figure  4-21.  Distribution  of  Screen  Grid  Current  for  JAN -5636 
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SECTION  10 


iOPERTY  3EHAVIOR  FOR  JAN-5654/6AK5W 
4.10  DISTRIBUTION  CURVES. 

4.10.1  The  distribution  curves  leloware  based  upon  more  than  500  tubes  life-tested 
by  both  manufacturers  of  the  tube  type  during  the  period  of  November  1951  through 
March  1952.  Only  the  data  on  accepted  by  the  specification  are  included.  Tube 
failures  within  the  accepted  lots  are  included  in  the  distribution  curves.  The  life- 
test  limits  indicated  are  taken  from  the  specification  dated  26  January  1953. 
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SECTION  11 


PROPERTY  BEHAVIOR  FOR  JAN-5670 
4.11  DISTRIBUTION  CURVES. 

4.11.1  These  distribution  curves  are  based  upon  786  tubes  representing  tubes  from 
three  manufacturers  ranging  in  date  of  production  from  October  1952  through  April 
1954.  The  1000  hour  data  were  insufficient  to  establish  a  distribution.  The  sample 
average  is  permitted  by  specification  to  shift  as  much  «..?  S'  X  during  the  first  JOT; 
hours  of  life  test. 


Figure  4-23.  Distribution  of  Transconductance  for  JAN -5670 
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ACTION  12 


PROPERTY  BEHAVIOR  FOR  JAN-5672 
4.12  DISTRIBUTION  CURVES. 

4.12.1  The  distribution  curves  below  are  based  upon  268  tubes  life-tested  by  two 
manufacturers  of  the  type  during  the  period  of  December  1952  through  March  1955. 
Only  data  on  lots  accepted  by  the  specification  is  included.  Tube  failures  within 
the  acceptance  lots  su  included  in  the  distribution  curves.  The  specification  limits 
shown  are  uken  from  MIL-E -1/280  dated  9  July  1953, 


Figure  4-24.  Distribution  of  Ti  ansconductance  for  JAN-5672 
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SECTION  13 


PROPERTY  BEHAVIOR  FOR  JAN-5686 
4.13  DISTRIBUTION  CURVES. 

4.13.1  The  distribution  curves  below  are  based  upon  442  tubes  life-teBted  by  one 
manufacturer  of  the  tyi*  during  the  years  1954  and  1955.  The  specilicatibn  limits 
shown  are  taken  from  M1L-E -1/17  J  dated  20  May  1953.  Only  data  from  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes 
still  operative  at  the  time  associated  with  that  curve. 


Figure  4-25.  Distribution  of  Power  Oscillation  for  JAN-5686 
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4.13.2  The  distribution  curves  below  are  based  upon  442  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  years  1954  and  1955.  The  specification  limits 
shownare  taken  from  MIL -E -1/171  dated  20  May  1953.  Only  data  from  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes 
still  operative  at  the  time  associated  with  that  curve. 


Figure  4-26.  Distribution  of  Plate  Current  for  JAN- 5686 
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4.13.3  The  distribution  curves  below  are  based  upon  442  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  years  1954  and  1955.  The  specification  limits 
shown  are  taken  from  MIL-E -1/1 71  dated  20  May  1953.  Only  data  irom  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  Includes  data  from  all  tubes 
still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-27.  Distribution  of  Screen  Grid  Current  for  JAN-5686 
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SECTION  14 


PROPERTY  BEHAVIOR  FOR  JAN -5687 
4.14  DISTRIBUTION  CURVES. 

4.14.1  The  distribution  curves  below  are  based  upon  390  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  years  1954  and  1955.  The  specification  limits 
shown  are  taken  from  MIL-E-1/80B  dated  16  July  1954.  Only  data  from  lots  accepted 
by  the  specification  Is  used.  Each  distribution  curve  includes  data  from  all  tubes 
still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-28.  Distribution  of  Transconductance  for  JAN -5687 
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4.14.2  The  distribution  curves  below  are  based  upon  390  tubes  lile -tested  by  one 
manufacturer  of  the  type  during  the  years  1954  and  1955.  The  specification  limits 
shown  are  taken  from  MIL-E-1/8QB  dated  16  July  1954.  Onlj  data  from  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes  still 
operative  at  the  time  associated  with  that  curve. 


Figure  4-29.  Distribution  of  Plate  Current  for  JAri-5687 
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SECTION  15 


PROPERTY  BEHAVIOR  FOR  JAN-5702WA 
4.15  DISTRIBU  TION  CURVES. 

4.15.1  The  distribution  curves  below  are  based  upon  60  tubes  lile -tested  by  one 
manufacturer  of  the  type  during  the  period  of  April  1954  through  November  1954. 
Only  data  on  lots  accepted  by  the  specification  is  included.  Tube  failures  within  the 
accepted  lots  are  included  fn  the  distribution  curves.  The  specification  limits  shown 
are  taken  from  MIL-E-1/82A  dated  28  October  1953. 


0  500  HOUR  1000  HOUR 

rHSTWISUTIO*  DiSTRiBuTiO*  OiS’  ’JBUTlO* 


Figure  4-?0.  Distribution  of  Transconductance  for  JAN -5702 WA 
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SECTION  16 
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PROPERTY  BEHAVIOR  FOR  JAN-5703WA 
4.16  DISTRIBUTION  CURVES. 

4.16.1  The  distribution  curves  below  are  based  upon  90  tubes  ltfe-tei»ted  by  one 
manufacturer  of  the  type  during  the  period  of  April  1954  through  October  1954. 
Only  data  on  lots  accepted  by  the  specification  is  included.  Tube  failures  within 
the  accepted  lots  are  included  in  the  distribution  curves.  The  specification  limits 
shown  are  taken  from  MIL-E-1/293A  dated  16  July  1954. 
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Figure  4-31.  Distribution  of  Transconductance  for  JAN- 57 02 WA 
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SECTION  17 

PROPERTY  BEHAVIOR  FOR  JAN-5718 
4.17  DISTRIBUTION  CURVES. 

4.17.1  The  distribution  curves  below  are  based  upon  970  tubes  life -tested  by  five 
manufacturers  of  the  type  during  the  period  of  1955  into  1956.  The  specification 
limits  shown  are  taken  from  M1L-E-1/172B  dated  5  August  1955.  Only  data  from 
lots  accepted  by  the  specification  is  used.  Each  distribution  curve  includes  data  from 
all  tubes  still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-32.  Distribution  of  Transconductance  for  JAN -57 18 
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SECTION  J 1 


PROPERTY  BEHAVIOR  FOR  JAN-5719 
4.18  DISTRIBUTION  CURVES. 

4.1b.l  The  distribution  curves  below  are  based  upon  1245  tubes  liie-tested  by  five 
manufacturers  of  the  type  during  the  period  of  1955  into  1956.  The  specification 
limits  shown  are  taken  from  MIL-E-1/173C  dated  5  August  1955.  Only  data  from 
lots  accepted  by  the  specification  is  used.  Each  distribution  curve  includes  data 
from  all  tubes  still  operable  at  the  time  associated  with  that  curve. 


Figure  4-33.  Distribution  of  Transconductance  for  JAN -5719 
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SECTION  19 


PROPERTY  BEHAVIOR  FOR  JAN-5744WA 
4.19  DISTRIBUTION  CURVES. 

4.19,1  The  distribution  curves  below  are  based  upon  61  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  period  of  March  1954  through  October  1954. 
Only  data  on  lots  accepted  by  the  specification  is  included.  Tube  failures  within 
the  accepted  lots  are  included  in  the  distribution  curves.  The  specification  limits 
shown  are  taken  from  MIL-E-1/84B  dated  16  July  1954.2 
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Figure  4-34.  Distribution  of  Traneconductanee  for  JAN-5744WA 
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SECTION  20 


PROPERTY  REHAVIOR  FOR  JAN-5750/6BE6W 
4.20  DISTRIBUTION  CURVES. 

4.20.1  The  distribution  curves  below  are  based  upon  422  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  years  of  1954  and  1955.  The  specification  limits 
shown  are  taken  from  MIL-E  -1/9  dated  13  January  1953.  Only  data  from  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes 
still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-35.  Distribution  of  Converstion  Transconductance  for  JAN-5750/6BE6W 
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4.20.2  The  distribution  curves  below  are  based  upon  422  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  years  of  1954  and  1955.  The  specification  limits 
shown  are  taken  from  M1L-E -1/9  dated  13  January  1953,  Only  data  from  lots  ac¬ 
cepted  by  the  specification  is  used.  Each  distribution  curve  includes  data  from  all 
tubes  still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-36.  Distribution  of  Cathode  Current  for  JAN-5750/6BE6W 
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SECTION  21 


PROPERTY  BEHAVIOR  FOR  JAN-5751 
4.21  DISTRIBUTION  CURVES. 

4.21.1  These  distribution  curves  are  based  on  data  lor  930  tubes  from  two  manufac¬ 
turers.  Production  dates  range  from  January  1953  through  June  1954.  Only  data 
from  lots  accepted  by  the  spe  'ation  is  included.  The  distribution  average  for 
AC  amplification  is  permitted  ’lift  as  much  as  17  percent  during  the  first  500 

hours  of  like  test. 
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Figure  4-37.  Distribution  of  AC  Amplification  for  JAN -5751 
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SECTION  22 


PROPERTY  BEHAVIOR  FOR  JAN-6080WA 
4.22  DISTRIBUTION  CURVES. 

4.22.1  The  distribution  curves  below  are  based  upon  380  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  period  of  January  1955  through  October  1955. 
The  specification  limits  shown  are  taken  from  MIL-E -l/5I0Bdated  5  December  1955. 
Only  data  from  lots  accepted  by  the  specification  is  used.  Each  distribution  curve 
includes  data  from  all  tubes  still  operative  at  the  time  associated  with  that  curve. 
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Figure  4-38.  Distribution  of  Transconductance  for  JAN-6Q80WA 
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4.22.2  The  distribution  curves  below  are  based  upon  380  tubes  life-tested  by  one 
manufacturer  of  the  type  during  the  period  of  January  1955  through  October  1955. 
The  specification  limits  shown  are  taken  from  MfL-E  -1/51QB  dated  5  December 
1955,  Only  data  from  lots  accepted  by  the  specification  is  used.  Each  distribution 
curve  includes  data  from  all  tubes  still  operative  at  the  time  associated  with  that 
curve. 
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Figure  4-39.  Distribution  of  Plate  Current  for  JAN-6080WA 
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SECTION  23 


PROPERTY  BEHAVIOR  FOR  JAN -61 12 
4.23  DISTRIBUTION  CURVES. 

4.23.1  The  distribution  curves  below  are  based  upon  718  tubes  (18  lots)  life-tested 
by  one  manufacturer  of  the  type  during  the  year  1955.  The  specification  limits  shown 
are  taken  from  MIL-E-1/190B  dated  5  August  1955.  Only  data  from  lots  accepted 
by  the  specification  is  used.  Each  distribution  curve  includes  data  from  all  tubes 
still  operative  at  the  time  associated  with  that  curve. 


Figure  4-40.  Distribution  of  Transconductance  for  JAN-6112 
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4,23.2  Thr  dint  r  Unit  ton  curves  below  arc  based  U|*>n  "18  tulws  (18  lots)  life-tented 
by  one  manufacturer  of  the  type  during  the  year  1955,  The  specification  limits 
shown  ur<  taken  frum  M1L-E-1  '190B  dated  5  August  1953.  Only  data  fern  lots 
accepted  by  the  specification  ts  used,  fcach  distribution  curve  includes  data  from 
all  tubes  still  operative  at  the  time  associated  with  that  curve, 
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Figure  4-41.  Distribution  of  Plate  Current  for  JAN-6112 
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